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J OI NT D EB R I DEMENT 
Surgical Treatment of Degenerative Arthritis 
P \l I, n. M \GMiSON, M!),l ACS, Chicigo, Illinois 


I I' has been assumed m general In the 
medical prolesMon that a joint damaged 
as a result of am form of arthritis m be- 
\ond help, except b\ tin eradication o> 
anx possible foci of infection which might be 
found or the elimination of chemical disturb- 
ance's of metabolism Certainly chemical up- 
sets can be a contributing cause to the de- 
generate e forms of arthritis, 1 as can also be 
foci ot infection I here can be no doubt, how - 
ever, that it occurs most frequent!} in joints 
which arc subject to often-repeated small 
trauma Bauer and Bennett 1 believe that 
“degenerative arthritis i= the result of the near 
and tear of increasing age and repeated trauma 
w hich may he caused m a \ anetj of u av s and 
that it is not the result of an inflammatory 
process, metabolic disturbance, or endocrine 
d\ sfunetton ’ Their studies tend to prove 
that trauma certain!} lias a definite effect on 
the production and continuance of cartilage 
degeneration KeY notes that several types 
of reaction m cartilage may result from the 
same type of injur} , and calls attention to the 
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fact that in his ixpcrmuntnl work, ‘if two 
joints be subjected to practu all} identical op- 
crati\'C proa (lures one may return to a prac- 
tical!} norma! condition and the defect may 
be healed by cartilage which approaches the 
normal articular cartilage and there ma} be 
no reaction in the bone or joint e\c< pt the 
deposition of a very Mrtall amount of sub- 
periosteal bone on the sides of the joint, 
while m the other joint a condition resembling 
severe In pertrophic arthritis may develop In 
some cases animals dev eloped a rather marked 
degree of arthritis m one knee, while the other 
knee w Inch had been subjected to a practical!} 
identical operative procedure developed al- 
most no arthritis at all ’ 

Our own experimental work, performed bv 
Dr O H Ilorrall ami imsclf, to be reported 
at a later date, did show, however, a few 
constant characteristics of cartilage injury 
and healing These are mentioned briefly 
here because the reactions correspond very 
closely to the pathological conditions found m 
various joints at the operating table in certain 
t}pes of arthritis, which wc considered due 
primarily to trauma, or trauma plus infection 
or toxemia which, added into a total, means 
the wear and tear of life 1 he trauma is often 
found in disahnement, overweight, or primary 
injury, and these in some cases may be the 
sole cause 
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W e hav e opened and inspected a total of S3 
joints in 72 patients suffering from \ anous 
forms of arthritis and it is from the experience 
gained in this scries that thi report is made 
We consider in this paper hones cr onh one 
phase of the surgerj of arthritis and that 1 
the reaction of cartilage in so called degenera 
tivc arthritis and nhat ma> be accomplished 
b> the removal of nhat inouroptmon is one 
of the major causes of prolongation of s\ mp 
toms and disability in these patients In my 
opinion ojlen repealed small trauma is the major 
cause »»i this form of arthritis and this is based 
on our experimental work and the observation 
of joints at the operating table 

The spectacular results that have been ob 
tamed b> removal of rough and irritating ma 
tenal indicates that after the roughness has 
started it automatical continues and be 
comes progrcssivclv worse as a result of this 
constantlv increasing trauma caused b> mo 
tion and weight bearing 
In our experiments performed on dogs 
there were certain consistent reactions to 
trauma of cartilage which were verj definite 
T irst cartilage w hich has been cut or broken 
awav from Us surroundings has no tendenev 
to heal in from the sides as do epithelial sur 
/aces (Fig 1) Therefore it would seem that 
cartilage once fractured would leave a perma 
nent defect and rough spot A cork borer 
driven through the Cartilage and under!) ing 
bone and a plug of bone ami cartilage being rc 
moved the undcrlv ing bone curetted out and 
the plug countersunk below the level of the 
surrounding normal cartilage the bone will 
heal mtircl) and be rev asculanzed while the 
defect will be obliterated complctel> m the 
cour c of 00 to 120 da>s However the out 
line of the cartilage defect will remain \1 
though the cartilage which is countersunk be 
low the level of the surrounding areas max 
build up to the level of the surrounding sur 
face and be thicker from matrix to surface 
than the urroundmg cartilage the defect 
made by the cut through the cartilage cells 
w ill not heal laterally and remains mdrtimtelv 
as a cut or tis urc (I ig 2> 

The growth of cartilage takes place in 
straight columns from the matrix toward the 
surface not lateralis as doc epithelium If 


h> aline cartilage be stripped up from the sur 
face parallel with the matrix within a few 
weeks its character has changed from hs aline 
cartilage to fibrocartilagc which acts as 
string) bands between the joint surfaces and 
consequent!) it becomes a mechanical irn 
tant If the cartilage has been traumatized 
beneath this area there is condensation of 
cartilage cells and nuclei which stain poor!) 
The columnar appearance of the cartilage 
cells disappears and ex entuallx this surface be 
comes rough and granular and continues the 
irritation of the joint on motion because of the 
degenerated rough substance within the joint 
If an incision 1 made pcrpenthcxilarlx 
through the cartilage into the bone and then 
beneath the surface of the cartilage a \ cut 1 
brought out practical!) parallel to the matrix 
so that the outer surface of the cartilage 1 cut 
off from the matrix l)ing beneath (Fig 4) the 
cartilage cells distal to this horizontal incision 
show condensation of nuclei xxith poor staining 
as far back as the cut extends and thi area 
ultimati.lv degenerates into fibrocartilagc ami 
everts into the joint forming a rough aria 
This same degeneration is seen whenever there 
is interference with the nounshment of cartilage 
cells and occurs regularly and consistently if 
the matrix is damaged or its ource of supply 
is cut off However if the cartilage is com 
pletcl) gouged out including the matrix and 
into the undcrljing banc leaving a cup haped 
area there 1 no tendency toward regcncra 
tion The defect is filled in somewhat b) fi 
brous tissue the margins of cartilage on each 
side of the defect if not injured will retain 
their normal h\ aline character but if injured 
will degenerate into fibrocartilagc or fibrous 
tissue and form rough areas around the mar 
gin of the defect (I ig 5) The gouged out 
area dors not act as an irritant apparently 
because the cartilage on thi opposing surface 
of the joint stems to give no evidence of irn 
tation but where the oppo mg surface comes 
in contact with the rough anas along thecae 
of the defect there 1 roughening of the carti 
lage and gradual degeneration 

rhe production of these injuries to carti 
lage however did not result in the occurrence 
of typical finding of degenerative arthritis 
There wa no bud ling up of pino teal bore 
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around the edges of the joints The reaction 
w as confined entirely to the cartilage and w as 
apparently local 

Many other experiments were tried to pro- 
duce the joint pathology so often seen m the 
human These included the injection of irri- 
tating chemicals, injection of bacterial toxins 
severe trauma to cartilage over a wide surface 
of the joint, and the introduction of foreign 
bodies So far as we were able to determine 
all these things were irritating factors and 
produced in some cases pain or joint irritation, 
but did not produce proliferation of bone and 
broader degeneration of cartilage in areas 
other than those immediately involved We 
were able to produce the typical picture of de- 
generative arthritis m only one way, and that 
was by allowing the animal to subject the 
joint to often-repeated slight trauma This 
was done by cutting away the medial and 
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crucial ligaments of the knee and allowing the 
animal free range of exercise Those dogs, 
which were kept in the confinement of the 
ordinary' cage, did not show proliferation of 
bone or degeneration of cartilage m the experi- 
mental joint It was only by' permitting free 
exercise in ample space which allowed the un- 
stable joint to sustain cross strain constantly, 
that the exostoses around the edge of the joint 
appeared In animals so treated there was 
deposition of subperiosteal bone around the 
edge of the joint, rvhich began to appear in 
about 3 months and in from 6 to 9 months 
produced typical exostoses such as are seen m 
hypertrophic or degenerative types of arthri- 
tis These exostoses appeared before any con- 
siderable amount of degeneration of cartilage 
was observed on the surface of the joint, even 
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on the 'weight beatihg surfaces where one 
would naturally assume that most of the 
trauma occurred in walking and running 
(Fig 6) 

The cause of the proliferation of bone around 
the edges of these joints which are constantly 
traumatized is unknown and has remained 
unexplained by all the authors on this subject 
and is still unexplained so far as I am concerned 
It would seem to be an effort to throw up an 
abutment and limit the motion of the joint 
becausi it occurs most frequently on the 
lateral margin which would ha\e a tendency 
to widen and flatten the joint in order to pro 
duce more stability It is the blocking and im 
tation of the joint caused by these exostoses 
that in the human not infrequently makes it 
impossible to extend the joint fully and in my 
opinion this is one of the cau es of prolonging 
and aggravating the already existing symp 
toms When motion of the joint is limited the 
patient continues to make it function as much 
as possible in an abnormal position which 
throws further cro s strain on the joint and 
continues the pain and aggravates the dis 
ability purely by mechanical irritation 
* It was on this theory that the procedure to 
be described was dey doped There haye been 
83 patients operated on for various types of 
arthritis 62 of whom haye had the degencra 
five or hypertrophic form of arthritis Sixty 
of the 62 haye made a complete recovery from 
their sj mptoms 1 In this report there are con 
sidered only cases of the degenerative form 
which has been commonly called hyper 
trophic arthritis It is difficult to sav which of 
them had contributing cause In 7 cases in 
fections were found and eliminated prior to 
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operation In 4 there w as evidence of chemical 
or metabolic disturbance and in 3 i there were 
no hndings except those locally in the joint 
In all cases operation w as performed because 
other forms of treatment did not giv t* relief— 
h( at countenrntation rest with traction 
stimulation of metaboh m hange m diet and 
the like had all been tried Therefore with 
the idea that the mechanical roughness of the 
joint was the pnmarv factor in continuance of 
the symptoms and disability operation wa 
performed We believed that th< rou 0 hness 
w vthin the joint was re ponsibte for the gradual 
building up of joint obstruction in the form of 
rough surfaces and exostoses around the mar 
gin and that the synovial membrane was not 
in am way responsible for the symptoms or 
the continuance of the symptoms 
The pathological process found in the case 
which were proved to have possible infe trous 
or toxic conditions did not differ from that 
found in those which were beheved to be 
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purely traumatic in origin In 12 cases the 
procedure to be described has been done on 
two corresponding joints in the same patient, 
and in this group the joints have remained 
free from symptoms to this date At this date 
the time since operation varies from 16 years 
to 6 months, which would indicate that the 
symptoms do not return after the removal of 
what is believed to be the aggravating cause, 
namely, roughness w ithm the joint 

There are two forms of degenerative change 
encountered One is a surface roughening of 
hyaline cartilage (Fig 7) beneath which, in 
the earlier stages, is found normal hyaline 
cartilage This degeneration starts apparently 
from the surface and progresses toward the 
matrix In the earlier stages this rough surface 
can be removed, leaving a layer of normal 
hyaline cartilage covering the ends of the bone 
The defect will be filled by growth of the carti- 
lage cells and a smooth normal joint will re- 
main The regeneration of normal cartilage 
depends upon the integrity of the matrix and 
the viability of the cells underlying the degen- 
erated area If the whole thickness of cartilage 
has not been involved one maj' expect to re- 
store practically a normal joint If the degen- 
eration has progressed down to the matrix, the 
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surface of the joint w ill be covered by fibrocar- 
tilage after the degenerated hyaline cartilage 
has been remoxed, but this seems to serve as 
quite a useful friction-preventing covering for 
the underlying bone, much as does the fibrous 
tissue which forms around the ends of old 
unumted fragments m a fracture 

Another type of degeneration apparently 
starts at the matrix and works in the opposite 
direction On the surface of an apparently 
normal area there will be seen a little blister, 
sometimes so insignificant that unless the 
light falls obliquely the eye will not catch it, 
although the moist gloved finger may feel a 
slight elevation of the surface (Fig 9) If a 
horizontal slice is removed from the surface, 
including this blister at about the center, 
there -will be found beneath the surface a de- 
generated area (Fig xo) with normal hyaline 
cartilage surrounding it Usually there is a 
little discoloration at one side with indication 
of a fissure or breakdowm of cartilage like the 
handle of a dipper extending from the end 
This area, when sectioned for microscopic ex- 
amination, show's small, poorly-staining, ir- 
regular layers of hyaline cartilage noth con- 
densation of nuclei, fibrous tissue irregularly 
interspaced, and a mucoid material filling 
some of the spaces (Fig 8) In the same joint 
other areas are found which are apparently 
a continuation and advancement of the same 
process Fissures are seen m the surface of 
the joint surrounded by irregular, roughened, 
mottled and loose cartilage Stringy fibrous 
degeneration with yellowish discoloration is 
noted m some areas, with tendrils of fibrous 
tissue attached at their base to the degenerated 
cartilage, and these areas are surrounded by 
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perfectly normal hyaline cartilage the de 
generation near the rough area gradually fading 
into normal hyaline celU (Fig r i) The han 
die of a scalpel maj be dropped into a fissure 
in the center of this degenerated area and it 
will be noted that the edges o\ erhang and the 
degeneration widens as it approaches the ma 
trit being somewhat pj ramidal in shape Un 
deriving the fissure no normal cartilage cells 
arc found The fissure extends completely 
through to the bone (Fig i ) 

The cause or causes of these two types of 
degeneration are unknown Further expen 
mental work is m progress m an effort to de 
terminc the causative factors Apparently 
when either type progresses to a sufficient de 
gree the entire joint becomes eroded and the 
hnale is the same in both types although prog 
ress is most rapid on the weight bearing sur 
faces At least in the earlier stages it is prac 
tically always confined to weight bearing or 
most frequently traumatized surfacts in the 
elbow the upper end of the ulna the olecranon 
in the hip the upper end of the femur the 
head in the knee the lower end of the femur 
and in the ankle the lower end of the tibia 
The greatest degeneration is noted over the 
areas which receive the greatest trauma in 
performing the function of the joint If there 
is disalinement of the joint as a result of frac 
ture or faulty growth the degenerated areas 
are most frequently found on the side of the 
joint w here the greatest pressure occurs (Fig 
1^) In this senes of cases there are n hips 
S elbows 41 knees and 2 ankles 

The hip I am at a loss to explain why the 
greatest degeneration occurs at the head of 
the femur on the weightbearing surface in 
stead of within the acetabulum but uniformly 
wc have found the cartilage much more rough 
cned and degenerated on the head of the femur 
than in the acetabulum The exostoses appear 
around the head and extend down into the 
neck r xostoscs develop al o around the ace 
tabulum as the condition progresses and the 
acetabular lip in some ca es becomes calcified 
deepening the socket and taking a firm grip 
of the u ually broadened head which limits 
abduction rotation and extension In these 
cases will be found an adduction flexion de 
formity which is more or less tixcd The 


exostoses around the head usuallv extend 
down onto the neck, and thicken it and in the 
x ray film it gives the appearance of a short 
ened neck This type is found frequently m 
Perthes disease which has been arrested in 
y outh or in slipped epiphy sis w hich has healed 
and borne weight for a number of years The 
thorough removal of the overhanging acc 
tabular lip and the remov al of the edges of the 
broadened head and the exostoses extending 
down onto the neck will allow the leg to be 
brought into abduction At the time of opera 
tion the head can be rotated out of the ace 
tabulum sufficiently by adduction and internal 
and external rotation to remove the roughened 
cartilage of the weight bearing surface Oc 
casionally small foreign bodies will be found 
either free or attached to a pedicle lying along 
the edge of the joint which ire sucked into the 
joint on certain movements and give acute 
pain and locking as they do in any other 
joint Although we have found these bodies 
in three hips there w as no ev idencc of them 
m the x ray films which were of good diagnos 
tic quality The x rav films were examined 
subsequent to operation when it was known 
where the foreign bodies were located and 
even then they could not be seen 

The elbow In the elbow the mechanics of 
weightbearing are reversed and except in 
pugilists who traumatize their elbows severelv 
in their occupation we have found most of 
the degeneration on the articular surface of 
the ulna particularlv around the proximal 
two thirds of the joint surfaceof the olecranon 
with exostoses around the posterior edges of 
the lower end of the humeru where it comes 
in contact with the olecranon 

In the exposure of the elbow it has been 
found that cutting the olecranon off well 
down toward the joint directing the chisel to 
ward the lower and somewhat anterior sur 
face of the humerus which removes the upper 
end of the ulna completeh <0 that it can be 
reflected backward and upward gives the 
best exposure If the antenor two thud or 
three fourths of the ulnar articulation is left 
in contact with the lower end of the humerus 
it is difficult to in pect the lower end of this 
bone far enough anteriorly to be sure the 
ixosto es and joint surfaces arc properly 
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cleared off The olecranon, therefore, has at- 
tached to it about 50 per cent of the articu- 
lating surface of the upper end of the ulna, 
and when it is replaced it fits around anteri- 
orly, serving as a grip on the lower end of the 
humerus, and this fragment of the upper end 
of the ulna is not as easily displaced as when 
the olecranon is taken off as such In one pa- 
tient, an enthusiastic, bowler, the cartilage had 
entirely degenerated m a strip completely 
across the olecranon from side to side, and 
there was a fine sharp edge along both sides of 
the olecranon, extending down to the ulna, 
which was actually sawing the synovial mem- 
brane The patient had intermittent swelling 
and locking of the joint, not acutely as in a 
foreign body, but coming on over a period of 
an hour or so after the attack occurred Blood 
v as found in the joint and the synovial mem- 
brane was lacerated on both sides The pa- 
tient made a complete recovery after the re- 
moval of the rough cartilage and the sharp 
edges along the sides of the olecranon 

The knee Inasmuch as knees have been the 
joints most frequently affected, the operative 
procedure is described in detail It has been 
our experience that if this procedure is carried 
out in other jomts the results will be the same, 
provided the cases are carefully selected 
A medial parapatellar incision is made from 
the medial edge of the attachment of the 
patellar tendon at the tibia to about 3 inches 
above the patella, the medial half ot the 
quadriceps being cut from its patellar attach- 
ment and split longitudinally The patella is 
retracted laterally as the knee is flexed, thus 
exposing the entire anterior and inferior sur- 
face of the lower end of the femur and part of 
the upper surface of the tibia The joint sur- 
faces are well exposed, as is the articular sur- 
face of the patella (Fig 14) A sharp, thin 
bladed chisel is used to remove the exostoses 
from both condyles with the edge of the 
synovial membrane attached In some cases 
the synovial membrane is slightly overhang- 
ing but not adherent to the joint surfaces, as 
is found in the atrophic form of arthritis The 
cartilage on the condyles is then shaved Care 
must be taken not to leave any transverse 
ridges such as shown m Figure 15 If ridges 
are left the} should be longitudinal so they 


will act as tracks on which the opposite side 
of the joint can glide, and not as obstructions 
m the plane of motion All degenerated carti- 
lage is removed down to bare bone In old 
cases the patella is found to be widened, the 
cartilage very thin, yellowish and granular on 
both the lower end of the femur and the articu- 
lar surface of the patella The patella must be 
narrowed so that it will slide between the 
condyles without obstruction, and a com- 
parison of Figures 15 and 16 will show the 
amount of narrowing, sometimes as much as 
50 per cent, that will make a useful joint In 
this illustration the patella is cut off square to 
emphasize the amount of lateral margin re- 
maining These sharp corners, of course, are 
removed before the joint is closed, as are also 
the sharp edges which m themselves would act 
as irritants (Fig 16) 

The fibrous degeneration is seen most plainly 
m the earlier stages of the disease (Fig 17) 
This fibrous degeneration is completely cut 
away, leaving all the healthy cartilage possi- 
ble, but allowing no rough surfaces to come 
in contact (Fig 18) In the earlier stages the 
joint margins are not found to be inflamed as 
they may be in the later stages They are 
covered with thin fibrocartilage and hyaline 
cartilage, and have a pinkish blush without 
the extremely engorged appearance of the 
later cases (Fig 19) 

The upper end of the tibia is explored and 
if any rough cartilage exists it is removed 
The menisci are examined and removed if they 
are degenerated This has not been found in 
most instances, but in three joints rather 
sharp exostoses were found extending from 
the upper end of the tibia, which protruded 
upward and impinged against the condyles of 
the femur when the knee came into full exten- 
sion (Fig 20) 

When all roughness has been removed from 
the surface of the condyles, the margins of the 
cond> les and the articular surface of the patella 
and upper end of the tibia, the operation is 
complete, and not until that time is it com- 
plete The success of the procedure depends 
on the complete removal of all mechanical 
irritants from the joints No halfw r a\ pro- 
cedure will give a satisfactory result, 'in m \ 
experience 



SURGER\ GYNECOIOGY AND OBSTETRICS 


The svnovia i sutured plain No oocatgut 
interrupted sutures being used The ligament 
is sutured in the same manner and the skin 
with continuous dermal sutures Pressure 
dressings, arc applied two laparotomy pad 
on the flexor surface and two on the extensor 
surface with a non rubber elastic bandage 
applied snugl) oxer them This is reinforced 
b\ another laparotomj pad over the same 
area and a firm gauze bandage over all 
Buck s extension below the knee to which 6 
to 8 pound of weight is applied when the pa 
tient is returned to bed sometimes adds to 
his comfort for the first few daj s The first 
compression is removed m 36 hour the sec 
end in 72 hours and comparatively little 
swelling is found within the joint 

In operation on other joints similar com 
pression is used put on in a wa> to maintain 
strong pressute without interfering with cir 
culation 

AFTER TREATMENT 

Motion is started on the fourth da> Mus 
clc exercise is of prime importance The pa 
tient should be required to u c the muscles 
both in flexion and extension and it has been 
found helpful to svnchromzc the use of the 
muscles on both extremities moving the un 
affected limb at the same time that effort is 
made to moi e the affected one This must be 
done regular!' and consistent!} As isted mo 
tion 1 verv low and stead} In the knee it 
has been our custom to build the flexion up b\ 
inserting laparotomj pad one at a time be 
tween the mattress and the flexor surtacc of 
the joint up to 45 degrees dunng the first 
week after motion is started gradual]} in 
crca mg eath da' 1 ad are inserted for one 
hour and removed during the next alwavs 
one at a time 

If it is a weight bearing joint the patient 
1 put on his fett on the eighth to tenth da> 
following operation Trior to this it should 
be possible for the patient to completelv 
traightcn the knee or hip Too much im 
portance cannot be attached ter this point 
No pain 1 cau cd tf the w eight falls in the 
right line but if there is slight flexion of the 
joint the soft lis ues surrounding the joint 
which art painful and tender will be strained 
the jw tient will have acute pain and will not 


rest weight on the joint bccau e of fear of 
pain once it has occurred It has been W} 
custom to assist the patient out of bed and 
while he is sitting on the cd rt e of the bed or 
leaning against it get the joints in proper 
weight bearing line I then stand behind the 
patient supporting the elbows and forearms 
on m} arms and forearms The patient h n 
quested to hold his chest up tail in knees back 
and hips straight It is easier to do thi 
standing behind the patient supporting him 
stronglv than to stand in front of him or 
allow him to use crutches under which cir 
cumstances he alwaj s has a tendency to bend 
farwanl If the patient t straight his joints 
arc in proper weight bearing line and he will 
not have pain 

The first da} s lesson is in standing onh 
He is assisted into bed without causing pain 
On the second day in the same position anti 
with the same support he is encouraged to 
take two or three step the surgeon being 
sure that the patient does not lean forward as 
be would were he using crutches or being sup 
ported from m front He walks with the knees 
stiff and the hips stiff until he finds he can 
bear weight confident!) and then each da\ 
with trained assistants or prefcrtbl} the sur 
gcon himself acting as support and instructor 
the patient begins to walk He w never al 
lowed to limp moves one foot forward cvenlj 
with the other The as 1 tan t stand bark of 
him supporting his wught and insisting that 
the body move forward smooth!) and even!) 
as in normal walking These patients arc 
never given crutches but arc ailowt l to use 
two canes w ith the upper end of the canc and 
the hand held btml) against the thigh chest 
up hip straight knees back tail in Tht 
lessons are given each da> until the patient 
has confidence that he can bear weight and 
he will have no pain when he does bear weight 
It is a good plan before the patient begins 
the walking exercises to have as isted motion 
while in bed In the cave of the knee the pa 
tient mav sit on the side of the bed mth the 
leg hanging over the side (he heel supported 
in the palm of the surgeon s hand and be in 
structed careful]' in muscle contraction and 
relaxation so that he ma) <cc tht knee move 
under his own power and sec the muscles 
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work In the case of the hip, .1 sling is put 
under the knee and a rope attached to this 
sling is run up o\cr a pullet on a frame and 
terminates in a handle which the patunt ran 
grasp and gne himself assisted motion It is 
important that the hip and knee come into lull 
extension after each flexion, and they will not 
do tins u they are simple allowed to tome m 
contact with the mattress, the bode sinks into 
the mattress at the hip !c\el, consequentlx 
there is slight flexion of the hip and, as a re- 
sult, slight flexion of the knee Therefore it 
is necessan to turn the patient into a prone 
position several times a day and see that the 
affected w eight-bearing joint comes into full 
extension 

Gentle rln thmic massage is given daily , as 
is also muscle training Ilcat is helpful in anv 
iorm chosen, and for a substantial part of 
exerx 24 hours No force is used at am time 
on these joints If these procedures are care- 
fullx followed, it is perfeeth astonishing how 
soon the patient xx ill haxe 00 degrees of mo- 
tion and full power m the joint loo much 
emphasis cannot be put on careful supervision 
of after-treatment 

so.vntARX 

Degenerative arthritis is probable the re- 
sult of often repeated small trauma It maj 
be aggraxated by low-grade infection or 
chemical and metabolic toxemia Once rough- 
ening m the joints is established, the mechani- 
cal irritation of this roughening is sufficient 
cause for prolongation of sy mptoms and dis- 
abihtx 


Degenerative arthritis is a disease of the 
latter part of three score years and ten, and 
has been said to be the result of the wear and 
a ar of life In my opinion this is true, but w e 
hax e not given sufficient consideration to the 
factors which cause the wmar and tear, xvhich 
should be eliminated if possible before surgi- 
cal treatment is instituted 

Thorough removal of all mechanical irri- 
tating products of joint degeneration will, in 
a large percentage of cases, render the patient 
symptom free Even when the degeneratixe 
process has progressed to a point at which 
there is practically no healthy cartilage, the 
operative procedure described herein will re- 
sult in rcmarkablv good joint function The 
denuded areas are covered with fibrocartilage 
which serves as a satisfactory substitute for 
hv aline cartilage m the advanced cases, and 
m the less advanced cases the progress of the 
disease is stopped, or at least long delay ed, by 
the removal of mechanical irritants 

Remox al of the sy novia has not been found 
necessary and has been done only in some 
cases ot atrophic arthritis which are not re- 
ported in this paper 

The selection of patients and the after- 
treatment are as important as the operation 
itself If the patient is not willing to help, 
the operation had better be left undone 

T he jucture of hypertrophic or degenerative 
arthritis as seen at the operating table m vari- 
ous stages of development is synonymous 
with the findings produced in animals by 
often-repeated small trauma of an unstable or 
constantly traumatized joint 
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C ITRATTD stored blood for ttans 
fusions is useful when giyen to pa 
tients with a hypoprothrambmenua 
In certain instances a marked im 
proveraent in the plasma prothrombin level 
mav be reached However since the intro 
dnction of synthetic compound with vitamin 
K a tivitv which have been used to correct an 
existent hypoprothrombinemia m patients it 
has not bun neces ary to depend upon blood 
transfusions to unprov e the \ lasma prothrom 
bin level to combat an> tendency toward 
bleeding 

A number of reports have been published 
concerning the prothrombin content of stored 
citrated blood Lord and lastore reported 
that the prothrombin content of stored blood 
| wa relate ely little diminished Tbev used 
the method of Warner Bnnhhous and ^mith 
for their determinations of prothrombin clot 
ting tune However Rhoad and Panzer 
using a modi lied Quick method found that 
the prothrombin content of stored citrated 
blood raptJK decrea ed so that by the seventh 
dav of storage the blood was of little value 
for it prothrombin content 7 ieglcr Oster 
berg and Hov ig also studied the prothrombin 
content of stored blood and found that the dc 
crea e in the prothrombin content vs as gradual 
and not as rapid as that found by Rhoads and 
Tamer They concluded that old blood was 
not suitable for raising the plasma protbrotn 
bin by transfu ion However no specific 
optimum time was given Their specimens 
were studied over a period of 36 days which 
is much longer than one preserves titrated 
blood for transfusion 1 Usually blood older 
than jo days is considered not desirable tor 
transfusion T hey found that after 12 day s of 
torage the prothrombin varied from 60 to So 
f IB SCI 
day f t tf t 


per cent of its original amount Quick studied 
preserved blood and concluded that the pro 
thrombin diminishes rapidiy within 24 hours 
He supported the conclusion of Rhoad and 
Panzer in that stored blood was inferior to 
fre h blood for controlling bleeding in jaun 
dice Rcinhold \ alentine and Ferguson 
studied the effect of storage on the prothrom 
bin Content of titrated blood and found that 
the lev el gradually decreased thus supporting 
the original contention They defended th 
u e of stored hlood as transfusions fo pro- 
thrombin deficiency but proposed the facts 
that the relative amount ot prothrombin in 
3 oo cubic centimeters of blood compared to 
the total in the body was small Thus any 
transfusion even if it were fresh would raise 
the prothrombin level only shghtlv How 
ever the value of transfusion m patients mth 
bleeding should not be underestimated 
The literature contain no dmicaf evidence 
to prov e or disprov e the v alue of stored citrat 
cd blood as a source of prothrombin for pa 
tients with a hvpoprothrombmemia Thus 
patients with low p!a ma prothrombin level 
were given transfusions of blood varying in 
age and the effect was note i 


PBOTUPOJBIN CONTFNT OT TO RED 
CITRATED BLOOD 

Seventeen specimens of stored citrated 
blood w ere studied over a period of jo day s for 
their prothrombin content * The prothmm 
bin tune for the donor and the specimen of 
blood lmnudiatelv after citration was found 
to be the ame in every instance The plasma 
prothrombin levels for each specimen were 
recorded daily (Chart 1) bv the tenth day 
of storage the plasma prothrombin Jevt) in 
U Midi n I IW flasnu ihr n>b stl 
lb sretbl t Jh ul w dd r* * S * 
pi ma p thr mb l m Tb pcc ai w n a 
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.,K 
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the 17 specimens studied averaged 54 per cent 
of the normal level 


EFFECT or THE INTRAVENOUS INJECTION OF 

SODIUM CITRATE UPON NORM VL PL ISM A 

PROTHROMBIN LEVELS 

Sl\ patients v ere given 70 cubic centimeters 
of 2 5 per cent solution of sodium citrate 1 m- 
tra\ enousli and the effect was noted upon the 
normal plasma prothrombin lei el After the 
administration of the citrate, 4 patients 
shoved no immediate change m the plasma 
prothrombin (Table I) One patient m this 
group had a slight drop in the level after 36 
hours Patient E Me had an immediate drop 
vhich returned to normal within 12 hours 
One patient, F C , had a slight rise Recov- 
er} v as rapid and no ill effects were noted in 
am of the patients studied It v> as concluded 
that am effects on the prothrombin clotting 
time vhich occurred after transfusion with 
citrated blood 11 ere not due to the citrate used 


effect op citrated stored blood upon 

PATIENTS WITH A HYPOPROTHROMBINEMIA 

(Table II) 

One patient received a blood transfusion of 
blood vhich had been stored for 1 day Before 
the transfusion the plasma prothrombin level 
was 66 per cent, immediately after the trans- 
fusion it vas 70 per cent In 12 and 24 hours 
the lei el was 100 per cent After 36 hours it 
dropped to 79 per cent The effect noted was 
good 

i patients received transfusions of 2 day 
0 d blood Two patients, W McK and E G , 
shoved a definite rise m the plasma prothrom- 
, ln One patient, J F , had an immediate 
r °p vhich returned to the initial level vithin 
12 hours Another patient, B P , showed a 
ro P vhich remained until 36 hours after 
fan s fy slonj when there vas a rise above the 
^ e ' ve l Patient P S shoved no change 
|' n t* after 36 hours when the level reached 
ormal Since the patient was improving 
rom her disease, v e considered the rise as due 
i° ~l e Patient’s improvement and not affected 
J the transfusion Patient A R , showed no 
an ge after the transfusion No harmful 

Cubic Cltrate 15 anticoagulation of 500 



Chart t The gradual drop m the percentage of plasma 
prothrombin in 17 specimens studied The percentage 
recorded for each day of storage is a\ erage for 17 specimens 


effects were noted, and in some instances an 
improvement in the plasma prothrombin levels 
v as found 

Three patients were given 4 day old citrated 
blood In all patients there appeared to be no 
immediate effect on the plasma prothrombin 
In 2 patients, G I and C B , the level dropped 
after 12 hours These patients recovered 
their initial level m 24 hours Patient R G 
reached 100 per cent in 24 hours 

Four patients received 5 day old blood 
Patient A M reached a normal prothrombin 
level unmediatelj after the transfusion This 
vas maintained for 12 hours Patient W P 
reached a normal 111 12 hours D W had a 
slight drop and then reached normal in 24 
hours Patient A K had a slight rise The 
effect m these cases was much better than 
expected No harmful effects were noted in 
these patients 


T IBLE I —EFFECT OF INTRAVENOUS ADMIN- 
ISTRATION OF CITRATE'’ UPON NORMAL 
INDIVIDUALS 


Patient 

Per cent plasma prothrombin 

Before 

citrate 

Immediatel> 

after 

12 hrs 
after 

24 hrs 
after 

36 hrs 
after 

C S 

100 

IOO 

90 

95 

IOO 

C M 

100 

IOO 

IOO 



AJ 

Qi 

92 

9<5 


Ss 

EMc 


79 

92 



\V K. 

IOO 

IOO 

loo 

too 

IOO 

F c 

po 

95 

S3 

91 



*70 c cm of 2 s per cent solution 




Two patients were given 6 da} old stored 
blood and in both instances there was an 
immediate rise in the plasma prothrombin 
level After 12 hours there was a drop to the 
former lev el 

One patient received a transfusion of g day 
old blood and showed a definite improvement 
after 12 hours When the level dropped after 
24 hours to s 5 per cent a transfusion of 5 daj 
old blood was given and again an improve 
ment was noted 

One patient was given a transfusion with 
ro day old blood and an immediate rise was 
noted In 1 hours the level again dropped 
At this time 9 compound with vitamin X 
activity (r methyl t 4,haphthoquinone) 1 
milligram 3 times a day was given orally 
The level before starting' was 57 per cent 
Twelve hours after the vitamin K compound 
it rose to Sj per cent The value of the syn 
thetic compound in these conditions is note 
worthy 


OBSERVATIONS 

I rior to the discovery of vitamin k blood 
transfusions were used to combat the tend 
ency to bleed in patients with obstructive 
jaundice Judd used the procedure before 
operation in these patients and found that 
the tendency to bleed after operation dc 
creased The mechanism of this action was 
not known 

Patients with jaundice of an obstructive 
nature are now often found to have a hypo 
protbrombmeraia which pndisposes them to 
bleeding Such conditions may be corrected 
by' giving these patients vitamin K com 
pounds Therefore it would not be necessary 
to depend upon blood transfusions This docs 
not signify that one should disregard the \ alue 
of transfusions before and after operation 

The amount of prothrombin in 500 cubic 
centimeters of blood 1 small compared to the 
total prothrombin content of blood m the 
body The prothrombin as determined by 
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the Smith test, is equal m tlic donor and m his 
citratcd blood sample immediately after being 
drawn Stored citratcd blood gradually loses 
its prothrombin content during storage A 
transfusion w ith this blood would increase the 
total content of the bod} "s prothrombin onh 
slightly, thus, it thcoteticalK should have 
little value in the treatment of h\ poprothrom- 
binemia On the contran in sex eral instances 
there was a marked impro\ement in the plas- 
ma prothrombin lev el exen after 10 da>s of 
storage when the prothrombin content aver- 
aged 54 per cent of its normal value Such 
an effect of the blood transfusion upon the 
prothrombin level was often greater than 
could be accounted for bv the prothrombin 
contained in the transfused blood Such an 
effect may be explained upon the basis of 
added vitamin K present m the transfused 
blood An investigation is now being made to 
determine the vitamin K content of stored 
citrated blood One could also assume that 
there was a stimulating or catalvmg effect 
induced by the transfused blood The age of 
the blood apparent!} makes no difference as 
to the effect obtained Thus one may state 
that stored citrated blood transfusions arc 
useful in elevating the plasma prothrombin 
and mav be used up to the tenth dav ot stor- 
age without harmful effects upon the plasma 
prothrombin lev el 

SUMVIARX 

When citrated stored blood is giv en to pa- 
tients wnth a h}poprothrombincmia, it is 
effective in elev ating the plasma prothrombin 
and ma} be used for transfusions up to the 
tenth day of storage with beneficial effects 
upon the plasma prothrombin level How- 
ever, because of more rapid and effective 
action, compounds with vitamin K activity 


should be used preferably to correct the exist- 
ent hypoprothrombinemia , citratcd stored 
blood should be used as an adjunct in the 
treatment of the primary disease rather than 
for its elfect on the prothrombin level 
The effect of a blood transfusion upon the 
prothrombin lex cl is often greater than can 
be accounted tor by the prothrombin con- 
tained m the transfused blood Such an 
effect ma} be explained on the assumption 
that vitamin K i* present in the transfused 
blood or on the assumption that a stimulating 
or catalvzing effect on prothrombin forma- 
tion has been produced 
Citrated stored blood gradual!} loses its 
prothrombin content, m a scries of 17 cases 
the av crage content b} the tenth day of stor- 
age was 54 per cent of normal How'ever, the 
elevation of plasma prothrombin in patients 
given a transfusion was approximate!} the 
xamc regardless of the age of the blood and 
its prothrombin content 

1 he authors appreciate the co operation of Rrs E 
Shirmcr and G Bhha of the Coot. Countv Hospital blood 
bank in this work 
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THE BASIS OF THE HISTOLOGICAL DIAGNOSIS 
Or CARCINOMA 

With Special Reference to Carcinoma of the Cm it and Similar Lesions 

ROPt RT MFYER M D Mttineap Its M nn sota 


T HE clinical diagnosis of central can 
cer is often indefinite an l demands 
histological control This truth is 
evidenced by a study of $ ooo curet 
tage and biopsy specimens In 774 or ts per 
cent of these specimens the clinical and hi 
tological diagnoses were in disagreement Of 
these 270 were cervical biopsies and in 20 a 
definite clinical diagnosis was found to be m 
error In 250 other cases biopsies were taken 
because of thmcally suspicious lesions of the 
cervix but only •> 6 of these could be 1 enfied 
histologically as cancer Without histological 
control iQ4 of these patients uould have been 
left without a basis for therapy 
The question natural! v arises as to whether 
the histological diagnost is m reahtj more 
trustworthy than that obtained by clinical 
means Actually thi question has often been 
raised since the beginning of the us of his 
tological diagnosis 00 years ago At that time 
Ruge and Veit in Beilin held that hi tological 
methods offered the onK acceptable criteria 
for the diagnosis of cancer particular!} of 
the endometrium and cervix rhese authori 
ties pointed out that considerable experience 
is required m the evaluation of materia! ob 
tamed b> curettage and cervical biopsy The 
poor results of surgical therapy to tumors of 
these tissues might be much improved it 
histological methods were used to allow recog 
mtion of the diseases in the early stages of 
their development Tt is now of course gen 
erally agreed that Ruge and Veit were correct 
m their demand that histological mvestiga 
tion be considered an c sential part of the 
diagnosis of tumors in this region It is hard 
for us to realize today that these men had to 

Ct»»i!es S n nfi a Ltctur# A J red l ih l mxj of 
ru December (• Frstl t 
From tb Dcfurtro c fob l tries ad Gy eulogy tm ee 
ty fMwAevou 


carrv on a long struggle against rest tance 
even by outstandinggynecologistsandpatholo 
gists At the present time there is a genera! 
acceptance of this rule although there 1 still 
occasional doubt rai ed as to the finality of 
hi tological dn^no is Jt ts wise then to 
evaluate critically from time to time the 
fundamental features of a hi tological diag 
no is of cancer 

It has been suggested that there are certain 
dangers m obtaining material for biopsy It 
ha been said that curettage and biopsy m 
cision can produce serious results when caret 
noma is present Not only it is said may m 
lection be introduced but vessels may be 
opened to allow the entry of cancer cells with 
the resultant production of metastases It is 
odd that this hypotbe is has never been ex 
pcnmentallv tested 

In order to reach a conclusion it would be 
netes ary to examine large numbers of speci 
men from which biopsies had and had not 
been taken With this in mind I have care 
fully mve tigatcd the region of the biopsy 
wound m breasts and uten removed from 1 
to 14 davs after biopsy and have never been 
able tL demonstrate any relation between tu 
mor spread and the trauma incident to re 
moval of material for histological examination 
£v en il uch spread should occasionally occur 
it doe not approach the danger of the large 
number of unnecessary therapeutic procedure 
which would be earned out in the absence of 
histological diagnosis Paterson and co! 
lat orators published an important mvestiga 
tion of 166 cases of quamous cell carcinoma 
In this investigation 99 cases in whi h pa 
tients were operated upon after exa ion for 
biopa-i had a smaller percentage of raetas 
tases after several years than the cases with 
out biopsy 
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The histological diagnosis of cancer must 
be made as accurate as possible Problems 
will arise m arriving at both a positive and a 
negative diagnosis In order to check on the 
biopsy diagnosis, careful e\ammation should 
always be made of the material removed when 
surgical therapy is undertaken It is possible 
that surgical damage to the tissue may oc- 
casionally make this an unreliable check It 
is also possible that a very small tumor has 
been entirely removed by the biopsy pro- 
cedure This factor occurs very seldom and 
it is dangerous to use it to explain a failure to 
confirm the pre-operative diagnosis In cases 
m which radiation therapy is the method of 
choice it is most often possible to obtain suf- 
ficient quantities of material to make the di- 
agnosis certain before this form of therapy is 
undertaken 

When one has to deal with large numbers of 
specimens each year, failure to recognize his- 
tological malignancy w ill not long escape at- 
tention so that these diagnoses are automat- 
ically controlled But the question continues 
to arise in regard to the finality of the histo- 
logical diagnosis This has been studied by 
means of an evaluation of the end-results in a 
large group of patients from wdiom material 
had been obtained by curettage or cervical 
biopsy, and examined from 2 to 5 years 
previously The findings ha\ e been pub- 
lished m detail (8, 10) Particular attention 
was paid to those cases which showed exces- 
sive hyperplastic response in the endometnum 
in such conditions as c} stic glandular hyper 
plasia, endometrial polyps, or squamous 
change of the endometrial epithelium and to 
those m whom erosion healing or polyps of 
the cervix show r ed excessive epithelial ac- 
tivity Some of these were followed during 
8 to 12 years after the original examination 
The results of this study have apparently 
justified the criteria used in the original diag- 
nosis The fact that no undiagnosed cancer 
has come to light m the series would seem to 
be fairly conclusive evidence One should, 
however, always bear in mind the fact that 
there is no infallible judgment, and experience 
has only served to make one even more cau- 
tious Thus, the careful study of both biopsy 
and operative specimens and the follow-up 


control of patients have been the two methods 
used m the control of the histological diag- 
nosis The diagnostic criteria are, then, based 
upon clinical standards and not upon theo- 
retical considerations Histological examina- 
tion is only one of the essential studies m this 
field, and it should be carried out m close co- 
operation with the clinic 

Following the stages of the historical de- 
velopment of our knowdedge of the subject, 
one might well begin by asking these logical 
questions What is the microscopic appear- 
ance of the tissue 111 clinical cancer* What 
tissue disturbances may be seen which differ 
from the normal or the benign alterations'* 

1 Changes occur m the epithelial cells 
which at first may deviate only slightly from 
the normal (a) For abnormally long penods 
the cells may show’ evidence of the lack of the 
normal processes of ripening or maturity, (b) 
they often change their size and shape This 
is particularly evident m the nucleus whose 
whole structure changes, (c) there is an in- 
crease in the nuclear chromatin, and (d) 
sometimes the whole character of the normal 
cell is changed 

2 The cancer cells continuously reproduce 
themselves so that the whole normal form of 
the tissue is lost Occasionally, ev en when the 
cells and their nuclei are not essentially 
changed, the form of the tumor, as a result of 
continuous growth, is often sufficient for a 
diagnosis of malignancy 7 

This is best seen in adenocarcinoma in 
which, wnth comparatively little change m the 
individual cell, there are deviations from the 
normal gland form and multiple layering of 
the cells to produce thick masses of epithelium 
This may then grow 7 to be elevated above the 
normal surface to produce adenomatous or 
papillomatous tumors 

3 The tumor cells may directly 7 invade the 
neighboring tissue and destroy it They may 
make their w 7 ay into vessels, may be trans- 
ported as emboli and may’ settle and develop 
elsewffiere in the body to produce metastases 

Cancer shows then (1) variations from 
normal in the cells and particularly in their 
nuclei, (2) changes in the gross form of the 
tissue, and (3) invasion of other tissues, of 
vessels, and the production of metastases 
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surface until all layers are destrox cd and the 
erosion is produced The mucus-producing 
epithelium of the ccrvi\ or its glands grows 
over the defect and this represents the first 
stage of the erosion healing \s the inflamma- 
tion subsides the squamous epithelium ad- 
vances from the margin of the erosion It grow s 
b\ a proliferation ot its basal cell laxcr be- 
tween the connectixe tissue and the mucous 
epithelium and max similarly extend into the 
glands The mucous epithelium is lifted off 
and dies Fmallx , both m the glands and on 
the surface, basal cells differentiate into lax- 
ers, lose their unripe character and may fill up 
the glands as xx ell as cover the surface This 
process of ripening max proceed slow I\ The 
filling of the glands max take considerable 
time and mucous producing epithelium max 
persist during tins process 

This process of epithelization may be dis- 
tinguished from earl} carcinoma bx a recog- 
nition of the normal character of the cells 
Figure 1 shows a section from the cerxix of a 
51 year old female and demonstrates healing 
glandular erosion There is cpidermization 
of the glands, the mucous epithelial cells are 
higher, their nuclei darker than that of the 
surrounding squamous epithelium These 
cells spread betxx ecu the mucous epithelium 
and the connective tissue In some of the 
smaller glands there is onlx a single roxx of 
squamous cells As the squamous cells pro- 
liferate the} become multila}ered The mu- 
cous cells are pushed aw a} from the connec- 
tix r e tissue and finalh disappear, as shown in 
one of the glands at the base of the picture 
The squamous epithelium cells, centrally lo- 
cated, are larger and sharper than their basal 
cell roxx The gland still has a lumen To the 
left is a solid cell mass resembling a cancroid 
pearl To the right of the same figure are 2 
glands showing an earlier stage of epidermiza- 
tion In some areas the mucous epithelium is 
still in its original position, immediately next 
to the connective tissue Howex'er, the basal 
roxv of squamous epithelium is beginning to 
undermine the mucous epithelium In the 
center of the figure the long tubule has several 
branches, not completely filled xx ith squamous 
epithelium The uppermost of these branches 
appears to be a solid, independent mass All 



I is 1 Epidcrmizition of glandular erosion Decision 
biopw 


areas of glands after epidernuzation is com- 
plete appear as solid masses, if cut tangen- 
tialh , and must be cut m senes to shoxv that 
the} arc parts of glands In some of these 
solid masses one can find remnants of mucous 
cells or mucus I repeat these well knoxx-n 
facts because even toda} occasional errors of 
diagnosis are made and because epidermiza- 
tion is often erroneous!} called metaplasia 
1 his conception is fundamental!} xxrong and 



n g 2 Excision biopsj from the portio Flat section 
through the basal cells of epidermized glands of an erosion 
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is based on noncntical judgment of single 
slides instead of serits or reconstruction In 
erosion healing it is vcr> often easj to show 
that the epidcrmization onginates from the 
normal squamous epithelium on the penpherj 
of the erosion To understand the epidermiza 
tion in the higher level of the cervical canal 
and also of polyps arising from this area it 
must be clearl} understood that in some areas 
basal cells exist beneath the mucous cpithc 
hum These cells have remained in this area 
since the earl} developmental stages as fetus 
and child at which time the entire cervical 
canal was covered with the squamous epi 
thelium of the vagina This was pointed out 
b} the writer 30 >ears ago and confirmed bv 
liter work on the development of the vagina 1 
During pregnanev the squamous epithelium 
of the vagina often covers the lateral areas of 
the cervical canal Thus in adult life the 
basal cells of squamous epithelium can reach 
the upper part of the cervical canal and re 
main there These basal cells arc found under 
the mucous epithelium in apparcntlv normal 
cervices \ tangential or flat section can lead 
to confu ion in diagno 1 Tigurc 2 is taken 

M«y R be Crth I O Mk 4- 


fromachnicallv suspicious erosion of theportio 
in a 53 }ear old woman On the left is the 
remainder of a gland lumen In other sections 
all the solid appearing epithelial bodies pre 
seated lumina some of which could be fol 
lowed to the surface Some of the lumina con 
tamed on!} mucus others were lined b} mu 
cons epithelium By chance man} of the 
cervical glands in this section are cut tan 
gcntiall} show ing onl} their basal cells These 
cells art a] wavs more unripe than the inner 
la> ers and therefore appeal darker The di 
agno i of benign erosion healing was made 
No treatment was instituted and 3'j }ears 
later re examination of the woman con 
firmed the progno i 

One case such as this is not adequate proof 
but observation of large numbers of similar 
cases with various degrees of epidcrmization 
healing untreated b\ operation or radiation 
is decisive 

I of} ps of the cerv ical mucosa arc sometimes 
even more confusing Thc^e are verv seldom 
carcinomatous and even then manj arc sec 
ondarilv invaded b} carcinoma usual!} at 
the base Since the pol}p arc often multi 
lobular and wrinkled the ver} active cpi 
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Fig 4 PipiUomitous lcucophcn follow mg erosion hcil- 
ng Invision into n ghml 


lcmuzation produces confusing pictures w hich 
}uite frequenth mislead uncstigators to di- 
ignose carcinoma 

Figure 3 shows «i pohp of the cervical mu- 
:osa presenting a minor degree of epidcrmiza- 
Lion 1 he first \ lew (left abo\ cl is taken w ith 
low power, the details of the darker spots 
(a, b, c d) are shown in the other pictures 
In d the squamous epithelium is nnading a 
gland, the mucous epithelium covers the re- 
duced lumen In c the squamous epithelium 
seems to precede the mucous epithelium along 
both sides of one gland, against its fundus and 
toward the surface It is impossible to be sure 
of this without reconstruction of a series In 
b the squamous epithelium lies parth on the 
surface and surrounds some of the smaller 
glands In a the squamous epithelium under- 
mines the mucous epithelium on the surface 
The connective tissue is infiltrated, b) round 
cells The epithelium throughout shows a 
moderate degree of ripening without atypical 
changes It is apparent that the squamous 
epithelium arises independently in various 
areas 

There are some changes in the squamous 
epithelium as a result of proliferation wdnch 
are easily recognized as benign (Fig 4) A 
degree of leucoplacia is seen in the epithelium 
of invading glands in parts of the area which 
had previously been an erosion Papilloma- 
tous proliferation is benign, even when it 
seems to invade the connective tissue with 
very long projections of squamous epithelium. 



tig 5 IAtth papillomatous lcucophcn of the portio of 
prolapsed uterus 

as long as there is a clear basal row and normal 
layering (Fig 5) In these circumstances also, 
sections through the basal row mat be de- 
ceit mg 

Figure 6 shows a section from a wart-like 
proliferation of the squamous epithelium on 
the portio 111 a 201 ear old virgin The epi- 
thelium at the surface does not show com- 
pletely normal layering but it is normally 
ripened The same may be seen in the netw ork 
of epithelial strips Where these are cut tan- 
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gentiallj the basal cells, look abnormal partly 
spindle shaped The latter occurs when pres 
sure of the growing connective tissue forces 
the epithelium to form cords with sharply de 
marcated edges and points 

Man} cases similar to these demonstrated 
hav e been incorrecti} diagnosed as malignant 
Such errors can and must be avoided and this 
will be aided b} careful laboratory handling 
of the tissue An experienced person will sel 
dom have difficult} in interpretation of the 
findings although at first glance it might ap 
pear that the epithelium is independently in 
vading the underl}ing tissue Serial sections 
will show that all of these processes he in what 
were ongmall} glands Diligent search will 
reveal the persistence of gland lumina and 
mucous epithelium 

It must be remembered that gland lumina 
and mucous epithelium can be seen in the 
presence of invading carcinoma and that the 
carcinoma ma} invade the glands Thus 


attention must be given to the character of 
the epithelium in the glands In the majont} 
of cases the epithelium of cervical carcinoma 
maj be readil} differentiated from that of era 
sion healing and pol}ps Carcinoma cells 
show deviations from the normal which are 
particular!} evident in the nuclei The chro 
matin content is increased and the nuclei are 
more darkl} stained The size of the nuclei 
is increased without comparable increase in 
the cytoplasm The shape of the nuclei i 
irregular The general conformation of the 
normal epithelium is lost leading to absence 
of a special basal cell row and loss of remlar 
layering Anomalies of mitosis seldom occur 
in the earl} stages of carcinoma The basal 
membrane is often intact in the ear!} stl 0 cs 
and is destro}ed as the disea e advances 
These details will be discussed in a subsequent 
paper which will also include details of the 
literature to which reference has been made 
in this article 



THE MANAGEMENT OF THE JAUNDICED PATIENT 
With Special Reference to Vitamin K 
FREDERICK A COLLER, M D , F A C S , and J MATTHEWS FARRIS, M D , Ann Arbor, Michigan 


T HE mortalit} accompanying opera- 
tions on jaundiced patients has long 
been augmented and sustained by the 
incidence of postoperative hemor- 
rhage A recent analysis of 4,000 operations 
on jaundiced patients reveals 16 per cent of 
the fatalities to be due to postoperative 
hemorrhage (15, 16) This complication has 
long remained an enigmatic problem and it is 
onlv through an increased knowledge of the 
importance of nutrition, that an effective 
means is at hand to combat this dreaded 
sequel to operations for obstructive jaundice 
There is perhaps no field of medical research 
in which more rapid progress has been made 
than in the science of nutrition In the early 
part of the present century it was felt that 
protein, carbohydrate, fat, minerals, and wa- 
ter were the essential elements to promote 
growth and development However, the in- 
creasing knowledge of vitamins reveals that 
they play an important role in the state of 
general nutrition, cardiac reserve, resistance 
to infection and in certain other functions 
such as the prevention of hemorrhage and the 
healing of wounds Important recent contri- 
butions m the study of nutrition concern the 
: of vitamin K in the prevention and treat- 
nt of the hemorrhagic diathesis associated 
h the various forms of obstructive jaundice 
fortuitously there was general agreement 
it the hemorrhagic diathesis of jaundice is 
; to a lowered prothrombin level of the 
iod almost simultaneously with the dis- 
/ery of vitamin K by Dam of Copenhagen 
: found that a fat-free diet would produce 
enormously prolonged clotting-time in 
icks It then developed from further studies 
...at the addition of a certain fat-soluble sub- 
stance found in hog’s liver and in spinach and 

From the Department of Surgery t/ni\ersit> of Michigm 
Read before the sectional meeting of the \mencan College of 
Surgeons Ann Arbor Michigan April 3 1940 


other green vegetables would prevent this 
hemorrhagic tendency This substance was 
designated as vitamin K from the Danish 
word “Koagulation ” Subsequent studies by 
Dam (6 to 1 1) and others, notably Almquist 
(1 to 4), have demonstrated that vitamin K is 
present in the photosynthetic portions of cer- 
tain plants and that it is produced by bacterial 
activity in the intestine of man 

Avitaminosis K is manifest clinically in a 
tendency to bleed due to a lowered prothrom- 
bin level of the blood It is generally agreed 
that the blood of jaundiced patients is not 
deficient m calcium, fibrinogen, or platelets 
Likewise there is no evidence that the presence 
of bilirubin in the blood has any adverse 
effects on its coagulating propensities per sc 
A review of the factors concerned m normal 
blood coagulation will demonstrate the role 
of prothrombin (12) 

Recent studies continue to support the 
thrombin theory which holds that a coagu- 
lant, thrombin, is formed from an inactive 
precursor, prothrombin, through the agency 
of calcium salts and thromboplastic factors 
(Fig 1) Thrombin m turn converts fibrin- 
ogen into fibrin 

Fibrinogen Plasma fibrinogen is a globulin- 
type of protein formed by the liver and is 
always present m the circulating blood Prep- 
arations of this substance are usually obtained 
by saltmg-out with neutral salts and they may 
be lyophilized for preservation in the dry 
state Repeated quantitative studies of the 
fibrinogen m the blood of jaundiced patients 
show no consistent abnormality The fibrino- 
gen level has been used as an indev of liver 
dysfunction (18) 

Thrombin This substance plus fibrinogen 
results in the formation of a fibrin clot In- 
travascular clotting is prevented by the fact 
that thrombin is never present in the circulat- 
ing blood, but is formed from its inactive pre- 
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tors such as the susceptibility of capillaries to 
injury Fibrinogen deficiency is an uncommon 
cause of bleeding, usually associated with 
gross liver injun Pseudohemophilia is a 
fibrinogen deficit and may be hereditary 
Prothrombin lack has recently leaped into 
prominence It is due either to liver damage 
or to an inadequate supply of vitamin K, gen- 
erally because of failure of intestinal absorp- 
tion 111 biliary disorders For calcium insuffi- 
ciency to be a significant cause ot hemorrhage, 
the diffusible serum calcium would have to fall 
below" the lowest recorded level compatible 
with life Thromboplastin defects offer the 
clue to the clotting delay m true hemophilia 
Heparin and antiprothrombin increase may 
explain conditions such as the anaphylactoid 
purpuras when associated with mcoaguabihty 
of the blood ” 

The exact nature of prothrombin has not 
been elucidated but its preparations contain 
globulin protein which may be precipitated 
by dilution and acidification Like other 
plasma proteins, prothrombin is formed in the 
liver and is therefore a manifestation of nor- 
mal liver function The Quick test of the pro- 
thrombin activity" of the blood is an index of 
liver dysfunction and parallels the hippuric 
acid test (25) 

The chain of events which perhaps trans- 
pires in the formation of prothrombin may" be 
depicted diagrammaticalh' (Fig 2) The me- 
tabolism of this substance is intimately con- 
cerned w'lth the proper utilization of vitamin 
K The fat-soluble factor K— w'hich is pres- 
ent m the photosynthetic portion of plants 
and may be produced by" bacterial activity' — 
possessing the solubility properties of fats 
must have bile for its emulsification and ab- 
sorption Absorption is thought to occur pri- 
marily m the jejunum The extrinsic factor 
thus emulsified and absorbed theoretically 
unites in an obscure way with an intrinsic 
factor in the liver affecting the synthesis of 
prothrombin The latter is apparent from the 
ease with which the prothrombin level of the 
blood may be reduced to hemorrhagic levels 
by the administration of hepatoxic substances, 
such as carbon tetrachloride The general 
effects of bile on the absorption of fat-soluble 
vitamins have been well demonstrated by' 
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Tig 3 Cose L L No 439,527 Obstnictn c jaundice 
from atnanced cirrhosis of the liter tilth ascites \ rise 
in the prothrombin clotting actmtj from 5 per cent to 95 
per cent in 12 hours tilth two doses of wtamin K Ctse 
M \V No 453,204 \dtanccd metastatic carcinoma of 
the liter Obstructive jaundice with prompt rise in pro- 
thrombin clotting actititj CaseS B No 458,740 Vd- 
tanced metastatic carcinoma of the liter retaining the 
abilitj to sj nthesize prothrombin 

Greaves and Schmidt, w’ho June shown that 
deoxycholeic acid is essential for proper 
absorption of carotene, vitamins D, E, and K 
Since sterile bile does not contain the vitamin 
and since infected bile contains only small 
amounts of it, it is apparent that bile exer- 
cises its beneficial effect only by facilitating 
the absorption of vitamin K, normally" pres- 
ent in the intestinal tract Likew lse the addi- 
tion of bile and vitamin K to whole blood has 
no enhancing effect on its coaguability 
From the diagram, it may’ be seen that in 
order that a normal amount of prothrombin 
shall be present in the blood, vitamin K must 
be absorbed and utilized by the liver This is 
dependent on three primary" requisites (1) 
there must be physiologically" active bile par- 
ticipating in the normal digestion of fat, 
(2) there must be an adequate absorptive in- 
testinal surface, (3) there must be a physio- 
logically active liver It is probable that the 
dietary factors may" be minimized inasmuch 
as the bacterial activity" occurring in the in- 
testine produces vitamin K The vitamin can 
also be prepared from fish-meal after the ex- 
tracted material has been allowed to putrefy 
Almquist and his associates have isolated a 
fish-meal organism w'hich closely" resembles 
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Bacillus cereus and is capable of s>nthesizing 
considerable amounts of vitamin K The vita 
min is also present in Escherichia coh Bacillus 
subtilis Staph} lococcus aureus and man> 
other microorganisms including Mycobac 
tenum tuberculosis presumabh contained in 
the lipid fraction of the organism K avita 
minosis in man then is not so much a defi 
ciency disease as it is a condition due to fault} 
absorption There are numerous clinical con 
ditions other than jaundice which ma} alter 
the metabolism of prothrombin so that 
spontaneous hemorrhage ensues H>popro 
thrombinemia has been observed in gastro 
colic fistulas in which the jejunum is com 
pletel} side tracked and absorption therefore 
impaired For the same reason abnormal 
bleeding tendencies have been demonstrated 
m patients with intestinal obstruction acute 
gastric dilatation sprue ulcerative colitis 
and following certain side tracking operations 
such as an lleosigmoidostomv The most fre 
quent condition how ev cr which predisposes 
to a lowered prothrombin level is the absence 
of bile in the intestine accompan} ing obstruc 
tion of the common duct b} neoplasm stnc 
ture stone and in complete bihar> fistulas 
Theoreticall} cirrhosis of the liver hepatitis 
or replacement of the hepatic parenchyma 
with neoplasm will so interfere with ph}Sio 
logical activity that the metabolism of pro 
thrombin will be impaired Practicallv how 


ever it would seem that such a condition is 
rare due to the fact that nearly 8 3 per cent of 
the hepatic parenchvma must be destroyed 
before signs of severe insufficiency are appar 
ent 

For the past r8 months vitamin K or one of 
its related compounds has been administered 
on the general surgical services for the pre 
vention of postoperative bleeding in jaundiced 
patients Inasmuch as the indication for the 
administration of this substance is a lowered 
prothrombin level of the blood vitamin K 
cannot be given intelligently without follow 
ing the patient s blood carefully with one of 
the prothrombin tests At the Umversitv 
Hospital both the Quick and the test for pre 
sumptive determination of the amount of 
prothrombin present as developed bv Smith 
et al have been unploy ed The latter is now 
being emplo} ed exclusively because of its in 
creased ease of performance It is an excel 
lent clinical test of a patient s tendency to 
bleed and the results check well with tho c 
obtained by other more complicated methods 
It has been completely satisfactory in our 
hands on over three hundred occasions These 
presumptive tests are based on the fact that 
the addition of thromboplastin to blood ini 
tiates the primary phase of coagulation with 
conversion of the physiologically inactive 
prothrombin to the active thrombin Where 
the prothrombin is appreciably lowered the 
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blood will not dot normally even m the pres- 
ence of an excess of thromboplastin The 
thromboplastin is easily obtained by grinding 
one rabbit lung m a mortar and pestle with 
sterile sand along with 15 or 20 cubic centi- 
meters of pin siological saline After thorough 
grinding the solution is allow cd to stand o\ er 
night m an icebox and in tire morning mar 
be strained off through gauze This fluid is a 
rather crude aqueous extract of the thrombo- 
plastic factors and is reads for use The aque- 
ous extracts obtained in this manner arc moie 
potent than the equivalent of their isolated 
phospholipids One tenth of a cubic centi- 
meter of tins substance when added to one 
cubic centimeter of normal blood will cause 
rapid clotting m from 15 to 30 seconds The 
latter value is more desirable as it is easier to 
w ork w ith The blood of a patient w ith hypo- 
protlirombmemia on the other hand is greatly 
prolonged m its clotting actmty in spite of 
the addition of this excess of thromboplastin 
The clotting activity as measured by this 
method is expressed in percentage of normal 
by dividing the normal value b\ the abnormal 
and multiph ing by one hundred If the \ alue 
obtained in this manner is below 40 per cent, 
the patient is considered to be in danger of 
bleeding 1 hromboplastin solution prepared 
in this manner has remained active for as long 
as 7 w eeks It is kept m an icebox in a general 
utility room and is available to the internes 
at all times The test is always done on a 
“normal'’ to pro\ide an accurate biological 
assay of the potency of the solution It slow ly 
loses its activity in a variable length of time 
due to the variable rate of decomposition 

Thromboplastin is obtainable in a desic- 
cated form m ordinary capsules 1 which pro- 
duces a solution possessing an apparent high 
degree of uniformity We have found that 
this solution clots normal blood m from 25 to 
30 seconds When used on blood with a low 
prothrombin level it gives values which check 
well with those obtained from the thrombo- 
plastin solution made direct!) from rabbit 
lung This new preparation obviates the 
necessity of the extraction process and should 
prove convenient when there is only an occa- 
sional necessity for performing these tests 

•Parke Davis and Co 


It should be emphasized that the conventional 
bleeding tests of Duke and Ivy are not to be 
relied upon m detecting hypoprothrombmensta , 
as normal \ alues max be obtained by these 
methods when a test of the prothrombin 
activity will show the patient to be in immi- 
nent danger of bleeding 
This test has been done in man) other con- 
ditions in which there is a bleeding tendencx 
such as congenital hemolytic icterus, idio- 
pathic thromboc) topemc purpura, hemo- 
philia, and other blood dyscrasus Normal 
\ alues for the prothrombin clotting activity 
are obtained inasmuch as there is a normal 
amount of prothrombin in these conditions 
This stresses the important fact that the only 
true indication foi the administration of vita- 
min K is a lowered prothrombin level of the 
blood The administration of vitamin K for 
menorrhagia, metrorrhagia, and essential 
hematuria is a waste of time for the same 
reason However, encouraging results haxe 
been obtained in the hemorrhagic disease of 
the newborn, since a definite hypoprothrom- 
bmemia has been demonstrated from the 
second half of the first to the sixth da) of 
newborn life (23) Infants with hemorrhagic 
disease max haxe a prothrombin lex el as low 
as 5 per cent of normal and the administration 
of x’ltamm K is as dramatic m its results as 
xx hole blood 

A case recently encounteied in the Univer- 
sity Hospital suggests another important fac- 
tor which may predispose to hypoprothrom- 
binemia 

F R , aged 63 xcars, white male was admitted on 
rebruarx 19 1940 with a three xear historx of 
nocturia, pohum, and diminution in size and force 
of unnarx stream Phisical examination rex'ealed 
a well dex'eloptd rather obese elderh male who did 
not appear ill The general examination was entirely 
normal except for a 2+ benign enlargement of the 
prostate gland Laboratorv studies showed a nega- 
tive blood Kahn, heaxih infected urine, hemo- 
globin, 85 per cent, white blood cells, 12,500, and a 
nonprotem nitrogen of 43 S milligrams per cent 
Transurethral prostatic resection of 30 grams of 
benign tissue was done on February 21, 1940 The 
postoperative course was characterized b\ a senes of 
complications On the third postoperatix e daj he 
became ver) distended with \-ra) cwdence of in- 
testinal obstruction which was relieved b\ intestinal 
intubation A cardiac irregularity then developed 
which improx'ed following digitalization The pa- 
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tient gradually rallied from this episode but on 
March 10 1940 he began to have massive gastric 
hemorrhages and promptly went into shock The 
hemorrhage continued and d mng the 4 remaining 
davs of his life he was given a total of 3 200 cubic 
centimeters of c trated blood in add non to 7 500 
cubic centimeters of intravenous fluids— an exti 
mated volume for \ olume replacement The hcmor 
ihage continued and on March 12 1940 a test of 
the prothromb n dotting artmtt was done A 
mushy clot formed in 20 minutes while the thrum 
boptastm solution was found to clot normal blood 
in 20 econd (r 6 per cent of normal) In the follow 
ing 24 hours 12 000 cirative units of vitamin K. a d 
4 grams of bile were given by stomacl tube dnp and 
on the following dav the patient s blood would clot 
in 30 seconds— 6<J p r cent of normal The bleeding 
from the stomach promptly decreased but signs of 
pulmonary consolidation had appeared th death 
on March 14 

This case is of theoretical interest because 
none of the usual criteria which predispose to 
hypoprothrombinemia were present He had 
been taking a normal diet there were no 
known abnormalities in the biliary tract and 
there was no ev idence of hepatic insufficiency 
The tremendously prolonged clotting activity 
which was restored to approximate normal 
values— from 1 6 per cent to 69 per cent— in 
4 hours would likewise preclude the possi 
bihty of any generalized impairment of liver 
function A postmortem examination showed 
that exsanguination had occurred as a result 
of massive hemorrhage from an artery at the 
base of a subacute gastnc ulcer Multiple 
recent esophageal and gastnc ulcers were also 
noted Patchy retrogress^ e 1 chemic changes 
were noted in the liver The biliary duct 
system was patent Therefore it seems that 
depletion of the prothrombin reserv e occurred 
as a result of repeated dilution of the blood 
with saline and glucose in the presence of 
sustained hemorrhage Even though 3 200 
cubic centimeters of fresh citrated blood was 
given it is significant that after transfusion 
as vvith in utro experiments prothrombin in 
crease is simply additive \fter exhaustion of 
the liver reserve of prothrombin had occurred 
svnthesis from available vitamin K in the 
intestinal tract was prevented bv aspiration of 
the bile as a result of the constant gastroduo 
denal suction In such an instance when there 
is repeated hemorrhage such as in bleeding 
ulcer with replacement by parenteral fluids 


the relative amount of prothrombin mav he 
come so diluted that an abnormal mcoamia 
bdity develops Prolonged gastroduodenal 
drainage bv suction is likewise not without 
dangpr due to the continuous aspiration of 
bile During the past y ear 3 cases hav e been 
observed in which a severe hypoprothcomhi 
nemia dev eloped in instances m w hich the only 
predisposing factor was the continuous aspira 
tion of bile from the gastrointestinal tract 
with the suction apparatus One illustrative 
ca e report follows 

M T aged 36 years Ivo 451769 w s admjtt d 
to the hosp tal February 26 1940 for treatment 
of an ob tnicting neoplasm in the sigmoid colon 
Comi lele obstruction w as treate 1 by repeated mtra 
venous fluids gastroduodenal suction and cccostomv 
on February 27 His convalescence was sat) factory 
until March 7 when he suddenly began to ble d f ora 
the cecostomy wound and rap dly went into shock 
He failed to respond to blood transfusions morphine 
oxv gen and beat A tert of the prothrombin clot 
ting activity shortly before death gave a value of 
30 per cent of normal 'mx thousand unts— 6 cap 
sules— of vitamin K with 2 grams of bile were given 
by stomach tube and in 4 hours the prothrombin 
activity \ as 72 per cent of normal and the bleeding 
had dramatically decreased 

These 2 cases stress the fact that there are 
a w ide variety of clinical conditions other than 
jaundice which mav so interfere with the 
metabolism of prothrombin that an abnormal 
bleeding tendency develops Repeated ad 
ministration of intravenous fluids in the pres 
once of hemorrhage and the continued aspira 
tion of bile from the gastrointestinal tract 
are certainly indications for performing tests 
of the prothrombin clotting activity of the 
blood 

The conception that no response can be 
obtained from the administration of vitamin 
K in cases with extensive intrinsic liver disease 
seems rather firmly establi bed Cases vnth 
cirrhosis and low prothrombin level pre 
sumably are poor candidates for the adminis 
tration of vitamin k This analogy is further 
supported by the fact that prothrombin levels 
fall in experimental animals w tth hepatitis of 
chloroform ongin Experiences with this type 
of patient at the University Hospital have led 
to the conclusion that such a condition is 
rather rare Figure 3 illustrates three exam 
pies in which a completely satisfactory 
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response in the blood was obtained by the 
administration of vitamin K and bile m the 
presence of extensive intrinsic liver disease 
In all 3 instances there was marked reduction 
m the prothrombin clotting activity 

E L , No 439527, aged 38 years, was admitted 
to the hospital with painless obstructive jaundice on 
October 31, 1939 The prothrombin activity was 
onh s per cent of normal but after two doses of 
vitamin K. and bile, it rose to 95 per cent in 12 hours 
Laparotomv re\ ealed a large amount of ascitic fluid 
and the bilian duct system was patent The liver 
was dark, markedly enlarged and grossly cirrhotic 
A biops v specimen w as taken and reported as atrophic 
cirrhosis Figure 4 shous a photomicrograph of the 
biopsy specimen 

M W , No 453294, aged 48 y ears, was admitted 
on the surgical sen ice with deep obstructive jaun- 
dice A large mass was palpable below the costal 
margin on the right suggesting the possibilitx of 
carcinoma of the head of the pancreas, common 
duct, and gall bladder, the latter being favored be- 
cause of a history' of long standing cholelithiasis 
The prothrombin activity nas 2S per cent of normal 
and after preparation with vitamin K and bile it 
rose to os per cent At the time of laparotomi , there 
was considerable ascitic fluid, and the gall bladder 
u as enlarged, hard, and evtremeli fixed to the ad- 
jacent structures There were extensive mctastascs 
m both lobes of the liver, approximately 50 per cent 
of the liver being grossly replaced by neoplasm A 
palliative operation was not undertaken 

S B , No 45S740, aged, 48 years, was admitted 
to the hospital with persistent jaundice of waning 
intensity for 4 \ ears \ cholccy stcctomv had been 
done in io37 for cholelithiasis and a second opera- 
tion in 1939, without successful exploration of the 
common duct The liver was at least 10 centimeters 
below the costal margin, firm, and somewhat nodu- 
lar The prothrombin activity improved from 40 
to S7 per cent of normal in 3 davs, with the admin- 
istration of vitamin K and bile At laparotomy' 
the liver was found to extend to the brim of the 
pelvis almost filling the entire abdomen It was 
virtually tilled with large umbilicated nodules of 
metastatic carcinoma Hemostasis was well con- 
trolled throughout the procedure, a biopsy specimen 
wn> taken and the wound was closed Figure 4 
illustrates the pathological findings in the In er 

In these 3 cases, 2 of metastatic carcinoma 
of the in cr and 1 of extensive cirrhosis w ith 
ascites, rapid and satisfactory responses were 
obtained in the clotting activity oi the blood 
following the administration of vitamin K 
Hemostasis was easily accomplished at opera- 
tion in each case This is somewhat contrary 
to the conception that intrinsic liver disease, 
such as cirrhosis, will markedly impair the 



Fig 5 LC No 453,340 Nov ember 26, 1940, obstructive 
jaundice, hepatosplenomegaly , cholelithiasis, choledocho- 
htbiasis Prompt nse in prothrombin clotting activity 
from sole administration of bile only to fall rapidly follow- 
ing operation Second sustained response from Vitamin K 
and bile L B No 450,758 September 27, 1939 Chole- 
cystectomy, April, 193S Plastic to common duct, Octo- 
ber, T93S Recurrence of jaundice, February , 1939 Severe 
hemorrhagic diathesis hematomas of abdominal v> all fol- 
loiung simple palpation, prolonged bleeding from ex- 
coriation of pnintic areas Vfter vitamin K therapy, 
operation with normal hemostasis — usual postoperative 
fall m prothrombin prevented with prompt resumption of 
vitamin K therapy G B No 448,195 August rr, 1930 
Carcinoma of pancreas with carcinomatosis, jaundice, 4 
weeks’ duration Transient effects of blood transfusion of 
the prothrombin level Rapid postoperative fall with 
bleeding from the wound after operation, promptly con- 
trolled with vitamin K C B Xo 220,097 December 13, 
1939 Obstructive jaundice, cholelithiasis, choledochofi- 
thiasis Conditioned with bile alone with a satisfactory 
response Further reinforcement of the blood was ac- 
complished with 6 doses of vitamin K the day before 
operation, thus preventing the postoperative fall ob- 
serv ed in cases L C and G B 

metabolism of prothrombin It is interesting 
that m this case only' 2 capsules of vitamin K 
were given followed by a rise from 5 to 95 
per cent of normal m 12 hours Inasmuch as 
Ivy has shown in the experimental laboratory 
that dose to three-fourths of the hepatic par- 
enchvma must be destroyed before signs of 
severe insufficiency' are manifest, it is not sur- 
prising that propensities for sy nthesizmg pro- 
thrombin may be retained in such instances 

The crude extracts of vitamin K J hav e been 
emplov ed in these studies along with the 
newer highly soluble forms of bile which have 
been desiccated in v acuum The dosage that 
seems to be universally satisfactory is one 
capsule— 1000 curative units, Thayer-Doisv 
method— with x capsule— o 32 gram— of bile 
3 times a day When the oral route cannot be 
utilized, this mixture is giv en by dnp m sus- 
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pension with a stomach tube In many in 
stances the normal metabolism of prothrom 
bin may be restored by giv ing bile alone Case 
L C and C B in Figure 5 illustrate the 
remarkable implement that may be ob 
tamed m the prothrombin dotting activity b\ 
the administration of bile alone This makes 
it apparent that it is extremely difficult to 
evaluate individually the efficacy of certain 
of the synthetic preparations when they are 
given with bile Attempts to evaluate com 
paratively certain of the new synthetic prepa 
rations such as methyl 1 4 naphthoquinone 
have not been conclusive The beneficial 
results frequenth observed m the past from 
viosterol (5) undoubtedly may be attributed 
to the bile which was alwavs given with it 
We have encountered one patient who did 
not improve on quinone therapy but showed 
remarkable improvement when vitamin K in 
the crude form was given Rhoads and Fhe 
gelman (20) used 2 methyl 1 4 naphtho 
quinone in the treatment of prothrombin 
deficiency in 10 patients One case in thi 
senes likewise failed to respond to the oral 
administration of the s\ nthetic vitamin but 
improved rapidly when the crude product 
was given tnal 

It is evident at once in studying these pa 
tients that the immediate postoperativ e period 
requires careful watching as there is often a 
marked drop in the prothrombin level which is 
thought to be due to utilization of prothrom 
bin m the wound loss of blood anesthetic 
agent and trauma to the liver The post 
operative fall which has been so dangerous in 
the past may be prevented by an adequate 
preoperative preparation Cases L C and 
G B illustrated m Tigurc 5 arc two examples 
in which there was a rapid /all in the pro 
thrombin activity following operation and in 
each instance serious complications were 
averted by the administration of vitamin K 
In one of the cases there was bleeding from 
the wound which promptlv stopped It should 
be noted that this case was not prepared with 
vitamin K. but rather with two blood trans 
fusions After transfusion prothrombin m 
crease is simply additive and the beneficial 
effects nvn last as little as 1 hours This u* 
borne out here 10 that there was a rapid fall 


in the prothrombin resulting in hemorrha c 
from the wound on the third postoperative 
day Conserved blood loses approximately 
50 per cent of its prothrombin in 5 or 6 days 
and therefore should not be used for this pur 
pose when other sources are available (21) 
The usual postoperative fall has been pre 
vented m Cases L B and C B by the ad 
ministration of vitamin K up to the time of 
operation Eight patients have been encoun 
tered who may be classified as desperate n ks 
from the standpoint of their marked bleeding 
tendency One of these patients L B was 
observed to soak an entire tovvil with blood in 
an attempt to stop the m tract tble hemorrhage 
from simple excoriations of pruritic areas In 
even instance they have had a convalescence 
completely free from bleeding after prepara 
tion with vitamin K There have been sev 
eral with normal or slightly increased Ivy 
bleeding times who were later showm to be in 
the danger zone with a test of the pro 
thrombin activity 

SUMMVRY 

The mortality accompanying operations on 
jaundiced patients may be materially reduced 
by careful attention to the details of pre 
operative and postoperative care The in 
coaguability of the blood frequently observed 
in this group of patients is due to a prothrom 
bin deficit Prothrombin is one of the serum 
proteins and like other scrum proteins is sup 
plied by the liver A prothrombin test there 
fore is simply a test of liver function and 
parallels other tests as an index of liver dys 
function Avitaminosi K. is not so much a 
deficiency disease as it is a condition due to 
faulty absorption and is responsible lor a 
demonstrable fall in the blood prothrombin 
which is manifest clinically in a tendency to 
bleed The most common cause of hypopro 
thrombinemia is the absence of bile in the m 
testine a condition common in the various 
forms of obstructive jaundice and other re 
lated conditions Repeated administration of 
intravenous fluid in the presence of hemor 
rhage and the continued aspiration of bile 
from the gastrointestinal tract by the Wan 
gensteen suction apparatus are conditions 
where a test of the prothrombin clotting 
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activity should be done The usual bleeding 
tests of Duke and Ivy are not dependable m 
detecting this deficiency, while the bedside 
test of Smith has proved to be highly satis- 
factory for clinical purposes The fact that 
the prothrombin level of the blood may be 
reduced to hemorrhagic levels by the adminis- 
tration of hepatovic substances makes it ap- 
parent that the liver plays an important role 
m the metabolism of prothrombin Clinically, 
it would appear that the ability to synthesize 
prothrombin may be retained in a certain 
number of cases even in the presence of ex- 
tensive cirrhosis and of metastatic carcinoma 
of the liver 

Therefore, as in the past, the prime objec- 
tive m the treatment of obstructive jaundice 
is the restoration of the patency of the biliary- 
ducts and the protection of the hepatic paren- 
chyma To attain this latter objective, a high 
protein and high carbohydrate diet should be 
given Attention to other vit amin needs wall 
enhance the state of general nutation, cardiac 
reserve— vitamin B— resistance to infection— 
vitamins A and D— and the healing of the 
wound— vitamin C Difficult surgical pro- 
cedures can be successfully accomplished only 
if bleeding is well controlled A new light thus 
shed on an enigma of the past gives hope of 
materially reducing the risk of surgical opera- 
tions which are performed upon jaundiced 
patients 
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MORRIS E DAILEi M 

T HE purpose of this* paper is to discuss 
the possibilities of a useful classifica 
tion of gastnc carcinoma At the 
present time there is no classification 
of gastnc carcinoma which has been generally 
accepted or which has a definite beanng on 
the ultimate prognosis and on the treatment 
Stud} of other tumors formerly considered to 
be an entity as for instance brain tumors (i) 
lung tumors (13) has proved that classifica 
tion may be useful Gastnc carcinoma prac 
tically is considered a uniform entity and few 
attempts have been made to determine opera 
bilit} irradiation sensitivity or final prog 
nosis according to types Microscopic grad 
ing has been attempted occasionally espe 
cially according to Brodcrs cntena and it 
has been stated that carcinomas as they are 
microscopically of grade i or grade 2 
give a much better ultimate prognosis than 
the other ones (rr) 

However from theoretical considerations as 
well as from the practical experiences it should 
be obvious that gastnc carcinoma is not an 
entity It cannot be expected that tumors 
originating from the surface epithelium will 
develop in the same way as do those ongmat 
mg from the glands It 1 well known that 
some tumors may grow to a large mass the 
size of a fist or even larger and still give an 
excellent surgical prognosis while other tu 
mors prove to be extremely malignant even 
though thc\ arc only a few quare centimeters 
in size It is not know n what makes the differ 
ence betyyeen these two classes of tumors 
T rom mere speculation one w ould expect that 
the microscopic structure would be deci ive 
for the development and ultimate prognosis of 
stumor Such a peculation however has to 
be verified by facts and thi has not yet been 
done But it 1 obviou that micro copic cn 

irom lb Dtp tm I Med 1 P lb log} Th l 

tn > ft bicago 

30 


D San Francisco California 

tena as employ ed in former descriptions of 
gastnc carcinoma have no relationship either 
to the macroscopic type or to the ultimate 
prognosis of the tumor Sharply walled off 
tumors which may be operated upon with 
excellent results may be well differentiated 
adenocarcinomas and undifferentiated me 
dullary carcinomas as well 

MICROSCOPIC CRITERIA 
The idea that there might be a correlation 
between the histological structure of tumors 
and their clinical behavior was considered by 
Hansemann With increasing deviation from 
the normal structure he thought that the ma 
lignancy should increase Broders (3) intro 
duced histological cntena by which tumors 
might be graded At first they were applied 
only to tumors originating from stratified 
squamous epithelium but later they were 
applied to tumors of transitional epithelium 
(4) Martzloff applied a modified set of cn 
tena to cancers of the eery lx uten as did 
Huepcr The grading of epidermoid card 
nomas has become firmU estabh hed (19 20) 
In the meantime attempts at the grading of 
cancers of glandular epithelium lagged al 
though Green ough had made a study of mam 
mary cancer Stewart and Spie had studied 
rectal cancer and Whipple and Raiford had 
worked on the grading of gastnc carcinoma 
With the exception of rectal cancer {5) the 
correlation betw een deviation from the normal 
histological structure and the clinical mabg 
nancy of glandular tumors was not very great 
Too much credit cannot be given to Haag 
enstn for his cntical and scientific approach 
to the problem of ho it cntena for grading may 
be established Instead of grading cancers of 
the breast according to preconceived ideas as 
to what hi tological changes should be given 
weight he systematically tested each pos lble 
entenon against the known end result in the 
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patient* Bx so doing lie wa? finally able to 
state exactly w 1ih.1i changes are e\ idencc of 
high malignancy One important result of 
this approach was that certain changes such 
as fibrosis, which had been considered to be 
c\ idencc of resistance to tumor growth, were 
disqualified as not being important in esti- 
mating malignancy, at least in breast cancer 
The amazing thing is that this included cri- 
teria wlucli had been accepted without serious 
question but also w ithout scientific testing, as 
\ alid since the beginning of the microscopical 
stud\ of tumors, about a hundred \ ears ago 
In retrospect the error is clear It is a psy cho- 
logical cam -over, without question, of what 
is know n to be true vn infectious disease and 
repair, m which process fibro«is is usually evi- 
dencc of resistance on the part of the host 
Baagensen similarly disqualified other criteria 
which had previously not been tested criti- 
cally 

A preliminary grading of about two hun- 
dred gastric cancers has been made by us, 
w ithout haying recourse to the critical testing 
of the validilv of criteria, which Baagensen 
used Our e\periencc show ed that by the use 
of preconceived standards of malignance, to 
be cited, gastric cancer could not be profitably 
graded histologically 1 here w as no important 
difference in the h'stological grade of tumor 
in 8 patients whose clinical course Irom the 
onset of sy mptoms to death co\ ered less than 
2 months, w hen compared w ith a group of 1 2 
patients whose clinical course covered iS 
months or longer That there was no correla- 
tion between the grouping of these patients 
when compared with their macroscopic type 
will be discussed later 
In the histological grading of these gastric 
carcinomas the mam reliance was placed on 
the degree of deviation from the normal gas- 
tric gland structure Additional evidence, 
which was used in the finer grading, was de- 
rived from a study of the degree and manner 
of infiltration of the carcinoma into the true 
muscle layers and also from the nature of its 
lateral growth as seen at the advancing mar- 
gins This latter point is closely- related to the 
macroscopic appearance 
The following criteria were accepted for the 
4 different grades 


Grade 1 The structure deviates enough 
from that of normal gastric mucosa and from 
that of benign poly ps to be highly suspicious 
of malignance , but proot of malignancy m the 
form 0! invasion through the mus ulans 
mucosae or of metastasis is not at hand m the 
sections examined Otherw 1st this is the same 
as Grade 2 

In other words there is neoplasia minimal 
anaplasia, but no proof of heterotopia 
(.trade a \\ ell formed glands are present al- 
though they are increased in size and com- 
plexity with some tendency for the cells to 
pile up, some h\ pa chromatism of nuclei with 
an increase m the number of mitotic figures, 
s mvc loss of basal polarity 01 nuclei, anil some 
xanalion in size of nuclei and of total cell size 
from cell to cell 'I here is infiltration through 
the musculans mucosae or bexond Secretory 
actixitx is variable 

These, then are well differentiated adeno- 
carcinomas showing neoplasia slight ana- 
plasia, ami slight to moderate heterotopia 

Grade j The glands are less well pirfecth 
formed and the cells show marked dcxiation 
from the normal in arrangement size, chro- 
matin content degree of similarity , number of 
mitotic figures, etc Focal areas may be al- 
most totally undifferentiated 

These are less well differentiated adeno- 
carcinomas showing neoplasia, moderate to 
marked anaplasia, and hctcrotopic growth 

Grade ; Glands are extremely poorly 
formed or not formed at all The cells are 
highly- anaplastic and organoid arrangements 
and appearances are nearly or completely lost 

These are highly- anaplastic neoplasms 
show mg heterotopia 

In otherwise borderline cases if the advanc- 
ing margin was sharp the lower grade was 
given Similar weight was given if the deep 
penetration w as slight and sharp Conversely , 
diffuse widespread infiltration laterally or 
deeply determined a higher grade, other fea- 
tures being equal 

As mentioned this histological grading 
apparently- failed to correlate w ith the clinical 
malignancy, but this apparent failure is not 
to be interpreted as a condemnation of histo- 
logical grading Rather it indicates that our 
preconceived standards were not adequate to 
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re\eal the malignancy of the cases Obv lously 
other criteria for the mal:gnanc\ must be 
sought and this is now under study Three or 
four different types of epithelial cells exist in 
the stomach fheoreticallv each of the e has 
its own cancers although to date thev have not 
yet all been identified A tumor originating 
from the mucous neck cells of the gastric 
mucosa mi 0 ht inherently reproduce tubular 
glandular structures whereas a tumor com 
po ed of gastric parietal cells might grow more 
solid Obviously criteria such as the perfect 
ness of gland formation cannot be applied 
equally to both tumors in grading them 
Nevertheless this is what we have been 
attemptmg to do in the case of many tumors 
The studies of neuropathologists on intra 
cranial tumors indicate that perhaps histo 
logical grading of tumors might be more sue 
cessful if it were preceded b\ studies on the 
histogenesis 

Certainly today the fact is well established 
that it is unwise to attempt to use the criteria 
which have proved successful m the histolog 
ical grading of one tumor in Mo and without 
critical testing in the grading of a different 
form of cancer Furthermore the best criteria 
can only be established by studying a large 
number of tumors of each type in relation to 
the known biological behavior for those 
tumors 

MACROSCOPIC CRITERIA 

To the clinician it has been a striking 
fact that the ultimate prognosis of patients 
suffering from gastric carcinoma evidently 
does not depend upon the size of the tumor — 
m extremely large tumors involving almost 
the entire stomach treatment sometimes has 
resulted in complete surgical cure upon the 
site of the tumor— patients with carcinomas 
of the cardiac region were cured as were those 
with carcinomas of the p> lorus by early sur 
gery and apparently not upon the micro 
scopic structure of the tumor — highly differ 
entiated tumors although small sometimes 
lead to early recurrence after surgical inter 
ference while apparently very malignant un 
differentiated tumor were cured completelv 
Furthermore striking was the fact that gas 
tnc carcinomas grossly have a verv vaned 


appearance which is unrelated to their micro 
scopic structure It became obvious through 
prolonged observation that the macroscopic 
structure is an inherent quahtv of the tumor 
itself and does not change during the growth 
of the tumor The morbid pathologist wa 
able to hnd and describe a certain tvpe at 
autopsy but he did not know whether or not 
this structure had undergone changes during 
the lifetime of the patient The gastroscopist 
however was able to observe inoperable tu 
mors in patients who refused operation at 
intervals and came to the conclusion (16) that 
the gross type of a gastric carcinoma would 
not change during its life history 
The classical description of the gross types 
of gastric carcinoma is that of Borrmann 
which has been widely adopted especially in 
the description of gastroscopic pictures and 
which has been used for this study The rare 
forms such as cancroids adenocancroid 
basal cell cancers carcinosarcomas chononepi 
theliomas and the like have been omitted 
from the following discussion 

Type I Polypoid carcinoma This type of 
tumor is characterized by a broad base sup 
porting a hemispherical elevation which is 
solid and the surface of which consists of 
numerous nodes of different size The ed e of 
the growth is sharply limited and often it is 
overhanging in a mushroom like manner In 
the gastroscopic picture it is dark red in color 
and is often in striking contrast to the sur 
rounding atrophic gastric mucosa which in 
stead of being the orange red of the normal 
mucosa is gray or greenish gray and may 
contain vi lble bluish and reddish blood ves 
sel At a late stage shallow erosions of the 
surface of this tumor may develop It is diffi 
cult to differentiate this type of tumor gro sly 
from large benign adenoma It grows slowly 
from a bean sized benign looking protrusion 
to the size of a fist and larger and this devel 
opment may take 3 years or more Surgical 
cures of long duration have been observed in 
these ca es even if the tumor involved almost 
half of the stomach Microscopically pictures 
obtained in tbi tvpe vary although usually 
a well differentiated adenocarcinoma 1 found 
if the grading de cnbed 1 applied Often 
grade 2 and sometimes grade 1 will be found 
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usutlU ratlurlirci Its t'oor mav in. smooth 
o* it nn\ h covtrid with nurotu tag- Its 
color as sun m tin. g i-tro-iopu pictuu m»v 
Ik s <tirt\ grav or a hnllnnl white brow nidi 
purplish rutdidi hut- b> mg frctn cntlv pris 
tm S>nw linn- mcrotii atilu rent puns an 
sun floating up and doan in tin mmnt oi 
air introduced during tin. pstrcwopie t\ann 
nation 'H"s vilar is surroumlul In a Unci , 
Inch u-udlv nrnhil ir vail which u lunitul 
sharp!' toward tht 'urrmiwlmg g e-trie mu* 
tost and winch slopes stuph io»\ ird it In 
nonit ta't> tht wall nun he mi"cd at sotnt 
portions of tht edgt oi tht nlctr Hut thtn 
tht growth is still ptrluth diarplv lunitul 
If the growing of this tumor is ob=t r\ul with 
a gastro-copc it will he si ui th it tin v all nine 
rapidh become thicker, but it has not ul 
been oh'trud that n mr httomes mfillra- 
tnt Lntil now it stems that it aivvav s rt tains 
the perfect!' sharp limitation tun it tin 
tumor grows so large as to invohe almost all 
of the stomach In most casts mctastascs are 
lound onlv at a \er\ late stage and although 
the tumor mat in\ade neighboring organs as 
the liver or the colon, e\en then its advancing 
border shows sharp limitation It sometimes 
is surprising to see what gralifvmg turcs sur- 
gerj mav give in these tumors even if tht 
tumor cannot he called a small one 1 lie mi- 
croscopic structure v aries a great deal Some- 
times grade 2 mat be seen but more frequentlv 
entirelv undifferentiated forms of grade 4 will 
be found, nevertheless the tumor is not in- 
vasive The surrounding mucosa 01 ten differs 
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as in tv pi 11 ln< nisi tin re is a gradual infil- 
tration into tin surrounding mucosa ihu 
wall m ver surrounds tin entire ulcer \lthU 
part of tht ulgi in whuh no wall is found the 
ult 1 r it g'stroscopu examination blinds 
gruluallv with tin surrounding gastric mu 
co-sv, which tht n otten pre s t nts irregular notlts 
ami nwhili s and still mtiltration whuh micro- 
scopuallv m shown to be tin ri'iilt of carci- 
nomatous mtiltration The nomnvatied gas- 
tric imitosi ti'iiallv shows delimit signs of m- 
flaminatinn Microscopical!' all grubs and 
forms mav ht lound 'Ivpt 111 carcinomas 
occur m 10 t pi r ctnt ol all case- 

type 1 1 Diffuse utfiltriihng type 'I he gas- 
tric wall is diffuse K mbit rated and neither 
with tin eve at gastroscopy nor at the inspec- 
tion ol the gross specimen, nor In palpation 
will anv slurp limitation be found am where 
‘shallow or deep ulce rations art irequent, and 
gastroseopic as well ns \-rn examination 
teaclus that such ulcers mav heal for some 
time, other ulcers developing at otlur places 
of tht carcinomatous infiltration It seems 
that this tvpe of tumor starts as a diffuse!' 
infiltrating one and that it has no tenth nev 
at anv Unit to become limited Microscopi- 
callv while all forms and tv pcs mav lu found, 
umhflcrcntiated forms are the most irequent 
Occasionallv even a grade 1 carcinoma mav be 
seen which belongs to the gross tvpe IV ’ 

I Ins tvpe occurs m 632 per’ cent of all 
cases 
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F g O s sp im n of a polyp l c ci m typ I 
des nbed in Case Th turn de el ped ease f per 
c a mia nd esc ( nidi 7yercue 


In addition to this description two points 
should be mentioned namely that konjetzny 
subdivided the type IV into the 2 groups 
taking out from the Borrmann classification 
those cases m which the entire stomach is in 
filtrated (leather bottle stomach) Further 
more the authors arc not convinced yet that 
in the future the tvpcs III and IV will have 
to be separated It is possible that their 
clinical behavior is alike and in contrast to the 
type I and II carcinomas Perhaps only a 
type III should be used in descriptions of gas 
tnc carcinoma namely that group which m 
filtrates diffusely 

CVSE REPORTS 

In order to give an idea of the different 
prognoses and dev elopment of these forms 3 
case histones will be rendered bneflv of a 
type I II and I\ carcinoma respectively 

Case i Thi case has bee briefly described else 

here (15) (No 32830) A 58 year old male dev el 
0{ ed pernicious anem 3 m April 1916 and responded 
v. II to liver therapy In November 1926 agastric 
turn r «as demonstrated at x ray evami ati n A 
I ed nculated polyp 6 by 4 by 5 i centimeters wa 

tt c* Ui history I this O P mul esse D U L Pilhcr 



removed and the base wa cauterized Sections of 
th polyp di clo cd adenocarcinoma b t no tumor 
cell were found in the ped cle The pat nt con 
tinued \ ell under 1 ver tberapv In the spn g of 
934 the pat c t noted unusual hunger wti tn ©e 
curred befo e meals and before bedtime and bitn 
was rel ved bv the taking of food N ray n» 
tion disclosed a poly po d intralum al ma s A sub 
total gastrectomy was performed 1 June IQ34 W 
Dr Dallas B I hemister A large fungat ng ma 
as found on the g eater curvature ol the stomach 
The gross specimen shown n Figure 1 The b I* 
of the tumor consi ted microscop caflv (Fig r/ O 
many regular tubules with everal la erf f c II 
Th n clei of these cells arc rather | ale a d irr guut 
Many mitoses arc een In many places of t hi sec 
tion there are no tubules but coherent sheets 0 
carcinomato s tis ue The mucosa adjacent l© *" 
tumor contains trem ndous lymphocytic infiltrat on 
pro! feral ion of the surface ep ihcl um a d om 
atrophy At a d lance from the turn r the e 


extens ve patholog cal lymphocytic 1 fill all n 
enlarg d lymph foil cles is seen verynn r 
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Fig 3 Microscopic section taken from the surroundings of the polypoid type I, 
grade 3, tumor pictured m Figures 1 and 2 In this section there is definite atrophic 
gastritis present, the gastric glands are reduced in amount and the gastric mucosa is 
thinned w ith 6x100511 c small cell infiltration, especially at the left border of the picture 
At the right border of the picture Brunner glands penetrate the muscularis mucosae 
without presenting any signs of malignancy 
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several places the Brunner glands penetrate through 
the thickened muscularis mucosae and reach into 
the submucosa without showing ana malignant 
changes (Fig 3) Some apparently normal Brunner 
glands are seen isolated within the submucosa But 
at one place at which the Brunner glands penetrate 
the muscularis mucosae, also, there is a definite ma- 
lignant degeneration exactlv at the level of the 
muscularis mucosae, and from there man} carci- 
nomatous tubules spread within the submucosa 
(Fig 4) Here the carcinoma has a different aspect, 
the lumen of the tubules is w ider than m the other 
sections The cells lining the lumen are fiat, con- 
taining more chromatin than those described before, 
and the wide lumma contain colloid substance In 
these pictures one gets the impression of a multi- 
centnc origin of this carcinoma On the other hand, 
within the mucosa the limit between the tumor and 
the nomnvaded mucosa is perfectly sharp (rig 5) 
The Ivrnph glands are not invaded, but carcinoma- 
tous tubules are seen in the rnesenten 

This obviously is a type I carcinoma which 
microscopically presents various pictures, if 
gradmg were attempted this should be called 
a grade 3 carcinoma Nevertheless, the pa- 
tient is still alive 7 years after the removal of 
the tumor 

Casl 2 1 In 193s Dr S S Berger saw this patient 
because of repeated hemorrhages and found at exam- 
ination a carcinoma which involved practically the 
entire stomach In spite of this fact he decided to 
give the patient a chance and referred him for sur- 
gerv A total gastrectomy was earned out by Dr 

l \\e ot\e this remarkable case to Dr Samuel S Berger of Cle\ eland 
\\e are indebted for the pathological material and description to Drs 
A \ Berg and Paul Klemperer both of Jsev? \ork 


A A Berg, of New York The stomach was removed 
from the cardiac end at the junction with the esoph- 
agus on the right across the top of the fundus leav- 
ing a small sliver of the fundus of the stomach for 
anastomatic purposes This procedure was per- 
formed on Januarv 31, 1935 The patient was alive 
and in good health on September 11, 1940, s'/i years 
later 

Dr Paul Klemperer reported that according to 
the macroscopic description the tumor was sharply 
limited grossly On microscopic sections the gastric 
mucosa does not look definitely atrophic There is 
some infiltration betw een the body glands consisting 
especially of plasma cells The sharp limitation of 
the carcinoma is very' well seen in the microscopic 
section (Fig 6) The tumor is surrounded by a large 
area of inflammatory tissue containing numerous 
leucocytes and Ivmphocvtes with the production of 
a kind of wall of connective tissue The carcinoma 
itself is an alveolar adenocarcinoma, highly differen- 
tiated, however The cells of the tubules are of a 
very' irregular size lying often in several layers The 
nuclei are of rather irregular shape and size with 
little chromatin The lvmph glands are not involved 

This carcinoma could be called a grade 2 
carcinoma microscopically We consider the 
case as characteristic of a type II Borrmann 
carcinoma Although it involved the whole 
stomach it was grossly and microscopically' 
sharply limited, and total gastrectomy led to 
a five year cure 

Case 3 This case has been reported elsewhere 
with pictures of the roentgenological findings, gross 
specimen, and microscopic findings (17) But the 
outcome of the case was not yet known at that time 
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Fig 5 Microscopic section through the edge of the type I, grade 3 carcinoma 
pictured in Figures r and 2 At the left side inflamed gastric mucosa is seen At 
the right side the tubular carcinoma is demonstrated The limit is a perfectly sharp 
one 


macroscopic types However, 21 of 23 type 
IV carcinomas belong microscopically to 
grade 4 It naturally was not possible to have 
a complete follow-up of all these cases Some 
of them died after the operation, and in others 
the time elapsed since the operation is not 
long enough to permit any conclusions It 
seems to us rather characteristic, however, 
that 2 patients who had suffered from type I 
carcinomas are still alive, the one after a 
penod of 7 years and the other after 2V2 
years, that 1 of the grade 2 tumors which be- 
longed to the Borrmann type II led to an 
apparent cure, since the patient is still alive 
after 2^2 years and without any sign of recur- 
rence clinically, roentgenologically , and gas- 
troscopically , but a patient having a grade 2 
carcinoma which belonged to the Borrmann 
type IV had at the operation many lymph 
nodes, all of which exhibited carcinomatous 
invasion, and he died 2 years after the opera- 
tion from recurrence It is notable, further- 
more, that so many ty r pe II carcinomas are 
found to be microscopically grade 4 tumors 
If only the grade 1 and 2 tumors would give a 
good surgical prognosis, the outlook for sur- 


gery' of gastric carcinoma would be a dark one, 
since these tumors are so rare But we feel 
that type II tumors belonging to grades 3 and 
4 do not give a bad prognosis, do not develop 
early metastases, and may' lead to satisfactory 
end-results It should be stated that w e have 
not y et seen a cure of a type III or IV carcinoma 
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Fig 6 Microscopic section through the edge of the 
type II, grade 2 carcinoma described m Case 2 The per- 
fectly sharp limitation of this carcinoma toward the sur- 
rounding gastric mucosa is well seen Although tins carci- 
noma invoked the entire stomach total gastrectomy led to 
a 6 y ear cure 
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deep Vlth gh th c ma»as s Uy m 1 ! (3 by 
mm ) the pat ent d di years 1 t f m r e 

But it will not be contended that such a cure 
is ne\er possible It is obvious that the ma 
terial presented is much too small to permit 
an} definite conclusions However clinical 
course should not be confused with surgical 
cure It ma> be that patients suffering from 
inoperable type I\ carcinomas ma} five quite 

TABLE I — COMP PRISON BET W EEN MACROSCOPIC 
TAPES AND MICROSCOPIC GRADES IN 50 



some time— 2 \ears or more— and that pa 
tients with resectable and curable tvpe I and 
type II carcinomas may lue only a short time 
if the} are not operated upon at an earl} stage 
It is our opinion that the retrospective anal} sis 
of the duration of a carcinoma until the death 
of its bearer does not permit an} conclusion 
concerning the original surgical prognosis of 
the same case It is the purpose of this paper 
to stimulate research about the relation of 
types of gastric carcinoma to the ultimate 
surgical prognosis It seems to us possible 
that macroscopic diagnosis of types or histo 
logical examination— which however will 
hav c to be based on entirel} new principles— 
ma} lead to the establishment of a surgical 
prognosis before the surgical interference 

CONCLUSIONS 

1 Classification of gastric carcinoma with 
consideration of its ultimate prognosis should 
be attempted 

2 Histological criteria according to the 
usual conceptions espcciall} gradin D seem 
not to have a direct correlation to the gross 
appearance of gastnc carcinoma to its clinical 
course or to its surgical curabilit} Therefore 
new attempts should be made to find htsto 
logical criteria in better accordance with tho c 
factors 

3 Gross classification as suggested b> 
Borrmann has proved to be satisfactory 
Four gross types have been distinguished the 
third and fourth of them ma\ later be joined 
in a common group of infiltrative carcinomas 
The first group is that of the circumscribed 
polypoid growth the second that of the 
sharplv limited non infiltrating carcinomatous 
ulcer 

4 Histological grades and gross types of 5 ° 
gastnc carcinomas have been compared and 
tabulated 

5 The prelimmar> impression that the 
gross types I and II often give excellent end 
results after surgical interference while the 
infiltrating tvpcs III and IV are unfavorable 
requires confirmation by extensive research 
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™F PREVrN HON or POSTOPERATIVE pneumococcus 
O n pe i) pneumonia b\ means of the 

PROPHU ACTIC USE OF SUEFAPT RIDINE 
An Experimental Study 

JFW A HOCHBFRG MD BERT B HERSHENSON MD LOUIS WIN RELMAN MD 


and DANIEL Rl\ KIN 

T HE frequencv with which the sur 
gcon encounters postoperatne pneu 
moma or pncumomti» in patients who 
arc in poor pre opera ti\ e condition 
has often suggested surgical delay For similar 
reasons the surgeon and his medical confrere 
have indulged in procrastination in those m 
stances in which the patient has an upper 
respirator) infection or is reco\enng there 
from L\ cn in those cases in which major sur 
gica! procedures are undertaken under more 
favorable physical conditions the morbidity 
from postoperative pneumonia creates an 
Acherontic problem in the management of the 
patient after surgical intervention Coombs 
in reviewing 3 894 operations noted 13 lung 
complications with ir deaths In these 13 
cases there were 8 instances of pneumonia 
with 7 fatalities Lyons in a study of 6 6ig 
surgical cases found 63 respiratory comphca 
tions of which number 20 were due to pneu 
moma In this latter group 23 terminated 
fatally Rovenstinc and Tav lor studied 7 874 
anesthesias They noted pneumonia m 48 
cases of which number 31 died Cutler and 
^cott in 41 368 surgical cases collected from 
the literature encountered 466 ca es 1 12 per 
cent of pneumonia of which number 215 
46 1 per cent died It is often disheartening 
to the surgeon who performs a difficult opera 
tion with apparent success to see the patient 
succumb to postoperative pneumonia Like 
manv other conditions in medicine the maJ 
ad\ has b'-cn recognized and reduced bv 
\anous measures but still remains a potent 
factor m postoperative morbtditv and mor 
tahtv 

From ih D partment I S rjery V e» b«< l -gy 1 L*bo 
t cs J vU> llmpitst DrouUy \ w Wt 
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B S Brooklyn NewXork 

Since the successful introduction of chemo 
therapeutic agents in the treatment of pneu 
moma the question arose whether these same 
substances could not be used prophvlacticall) 
in the prevention of postoperative pneumonia 
and if so employed whether they would cause 
any reactions which would contraindicate 
their use Kolmer in discussing the prophv 
lactic v alue of such compounds states That 
the possibilities of the prophylactic value of 
sulfanilamide and its derivatives are worthv 
of careful attention is readily appreciated But 
final appraisal must depend more on the re 
suits of carefully conducted animal expert 
ments than on clinical observations because 
one cannot be sure in human beings that in 
fcction has or w ould hav e occurred Certainty 
the compounds are rapidly absorbed and elim 
mated so that little or nothing is to be reason 
ably expected from single doses In other 
words prophylaxi demands the presence of 
effective concentrations m the blood over at 
least brief periods of time But this can be 
readilv attained and is probably of definite 
prophylactic value 

In this communication vve propose to record 
our ob crvations on the prophylactic use of 
sulfapy ndine in the prev cntion of postopera 
tive pneumococcus (type ij pneumonia in 
dogs secondly to note the blood changes bt 
fore during and after the administration of 
sulfapv ndine and to conclude therefrom 
whether anv contraindications exist to the use 
of this chemotherapeutic agvnt in the preven 
tion of po topcrative pneumonia In ord t 
to evaluate propcrlv the results obtained in 
these experiments it was deemed advisable to 
ubject each animal to the following three 
procedures allowing a 3 to 4 week interval 
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bctw een stages (1) A simple abdominal lapar- 
otomy with manual manipulation of the \is- 
cera, (2) a simple gastrostomy m an animal 
premeclicated with sulfapyridinc and sub- 
jected postopcrativch to an mtrabrondual 
msufllation of a virulent culture of pneumo- 
cocci, (3) an mtrabrondual msufllation of a 
similar culture of pneumococci in an animal 
not premedicated with sulfapyridme 

In this study 5 normal healthy dogs weigh- 
ing between 18 and 28 pounds were used The 
following blood studies w T ere made during the 
experiments to be described (a) oxygen con- 
tent and carbon dioxide content of both ar- 
terial and venous whole blood, (b) determina- 
tions of hemoglobin, total red and white blood 
cells per cubic millimeter of blood, a differen- 
tial white blood cell count and total sulfa- 
pyndine in those instances in w hich the drug 
was administered Ihese latter studies were 
performed on venous blood In all cases the 
blood was taken from the femoral vessels and 
collected under oil The oxygen and carbon 
dioxide values recorded represent the average 
of two determinations The Van Shhe-Neill 
manometnc method was employed for the 
oxygen and carbon dioxide determinations 
Total sulfapy ridine was determined by the 
Marshall and Litchfield method 

DETAILS OF EXPERIMENTAL PROCEDURE 

Each animal received an mtraperitoneal in- 
jection of a 10 per cent solution of sodium 
pentobarbital 30 minutes before operation, 


In the first part of this experiment a lower 
abdominal incision was made and the intestine 
was manipulated for about 5 minutes after 
which the wound was closed in layers At the 
time the w ound w as being repaired, samples of 
arterial and venous blood were obtained At 
the completion of the operation the animal w as 
placed m a warm cage on its side Arterial and 
venous blood samples were subsequently re- 
moved at intervals noted in the accompanying 
tables The results of these blood studies are 
recorded m detail vn part A of each protocol 
The second part of this experiment was 
performed 3 to 4 weeks after the previous 
stage, at the time when the animal had recov- 
ered completely On the evening prior to sur- 
gical intervention, the femoral vessels were 
exposed under local anesthesia Artenal and 
venous blood samples ivere obtained for the 
studies A stomach tube was passed and an 
aqueous suspension of sulfapvndine contain- 
ing x s to 2 o grains per pound body weight 
was introduced into the stomach via the tube 
The following morning and about 3 hours be- 
fore operation, this procedure was repeated 
The animal then received the mtraperitoneal 
injection of sodium pentobarbital and was 
anesthetized as described The surgical proce- 
dure at this time consisted of a simple gastros- 
tomy Blood samples were taken at the same 
intervals as previously desenbed At the end 
of the operation 1 5 cubic centimeters of an iS 
hour broth culture of pneumococcus type 1 
was insufflated into a mam bronchus "under 


containing the equivalent of o x gram of the 
salt per pound of body weight The femoral 
vessels were exposed In some instances the 
premedication was supplemented by local in- 
filtration of a 1 per cent novocain solution be- 
fore the vessels were exposed Arterial and 
venous punctures were made to obtain blood 
for the studies The animal w r as then anesthe- 
tized with cyclopropane and oxygen by a closed 
inhalation method Water’s to and fro carbon 
dioxide absorption technique was used When 
the midsurgical stage of anesthesia (Guedel’s 
classification) was reached and before the inci- 
sion was made, arterial and venous blood 
samples were again removed from the femoral 
vessels After 15 minutes of anesthesia, inter- 
vention was undertaken 


direct visualization of the bronchus Approvi- 
mately 100 cubic centimeters of air was used 
to spray the culture into the lung (Bimbaum’s 
modification of the Coryllos-Biriibaum meth- 
od) Following this procedure the animal was 
returned to a warm cage and placed on its 
side At this time half the amount of sulfa- 
pyndine administered the night before opera- 
tion was introduced into the stomach via the 
gastrostomy tube Six hours after operation a 
similar dose was administered m the same 
manner Beginning the following moraine 
suifapyndme was administered via the gas- 
trostomy tube, every 6 hours for 3 days the 
total daily dose was equivalent to the amount 
administered m the first pre-operative dose 
Artenal and venous blood samples were ob- 



42 SURGERY GYNECOLOGY AND OBSTETRICS 


tamed at the same intervals as under the first 
part of this experiment The results of these 
studies are recorded under part B of the pro 
tocols 1 

The third part of this experiment was per 
formed 3 to 4 weeks after the second stage at a 
time when the animal had recovered complete 
ly The same procedure was followed as m 
part B except that no sulfapyrtdine was ad 
ministered and no operation was performed 
The animal received an intrapentoncal injec 
tron of sodium pentobarbital and then was 
anesthetized with cyclopropane and oxygen 
After 20 minutes of inhalation anesthesia the 
culture of pneumococci was sprayed into a 
mam bronchus The animal was then returned 
to a warm cage Arterial and venous blood 
samples were taken before the anesthetic was 
administered during and after anesthesia 
The results of these studies and the additional 
blood determinations in this part of our study 
are recorded in part C of the protocols 

In addition each animal was studied roent 
genographicallv before and after each surgical 
procedure The findings in these studies arc 
also presented in the protocols 

bince our conclusions as to any contra 
indications to the prophylactic use of sulia 
pv ndine will be based chiefly upon the changes 
in the blood accompany mg the administration 
of sodium pentobarbital cyclopropane and 
sulf apy ndine it w ould not be amiss to present 
a brief review of the changes etn in normal 
animals under the influence of these medica 
ments 

Normal blood constituents and gases Moms 
S tel ton Alhson and Green in a comprehen 
sive study of the normal blood constituents in 
the adult dog conclude that there are b 2 
million red blood cells pi r cubic millimeter and 
rj 1 grams of hemoglobin per jco cubic centi 
meters of blood The total white blood cells is 
estimated at 11 467 per cubic millimeter with 
a differential white count of 7 1 8 polymorpho 
nuclear neutrophil 217 lymphocyte 54 
eosinophils and less than 1 monocyte per too 
white blood cells 

Regarding the normal blood gases Camp 
bell and Poulton (3) state that arterial blood 
contains about 20 cubic centtm ters of oxygen 
per 100 cubic centimeters of blood while 


venous blood contains 13 to 15 cubic centi 
meters the normal oxygen content of arterial 
blood being about 9 3 per cent of its total 
oxygen carrying capacity These authors also 
state that the arterial carbon dioxide content 
is 52 cubic centimeters per 100 cubic centi 
meters of blood whereas the venous carbon 
dioxide is s8 cubic centimeters In a study of 
the arterial and venous oxyg n and carbon 
dioxide content in 15 resting patients Harrop 
concludes that the oxygen content of arterial 
blood vanes between 13 9 and 24 1 volumes 
percent whereas the venou oxygen content 
vanes from 10 5 to 1 7 6 volumes per cent The 
carbon dioxide content of the arterial blood 
ranges from 44 6 to 54 7 volumes per cent the 
venous being between 48 3 and 604 volumes 
per cent Harrop gives the following h„ures as 
the limits 0/ oxygen and carbon dioxide con 
tent of artery and v ein 1 
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Changes induced by sodium pentobar 1 - lal 
Tatum reviewing the subject of barbiturate 
medication states that in moderate doses 
there is little effect upon the blood ronstitu 
ents At times however it will cause splenic 
engorgement with a resultant dilution of the 
circulating blood This wi 1 produce a decrease 
in the red blood cell and a proportional m 
crca e in the white blood cells of the circu 
latmg blood Siebert and 1 hurston have noted 
no significant changes in oxygen con umption 
in those cases in which small doses of barbituc 
ales were employed Under larger doses of 
the same drug 1 e ufficient to produce 
corneal ancsthe ia Shapiro observed a pro 
found lowering of the oxygen consumption 
from these studies it would therefore appear 
that the lowering of oxygen consumption is 


Low! 1 
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proportional to the dosage of barbiturate In 
moderate dosage of the drug the carbon 
dioxide capacity and content shows some de- 
gree of increase (22) This is due in all proba- 
bility, to the alkalinity induced by the soluble 
barbiturate If on the other hand large doses 
are used, sufficient to cause respiratory de- 
pression, an acidosis may be produced with a 
resultant increase in the carbon dioxide con- 
tent of the blood 

Changes induced by cyclopropane Taylor and 
Waters (29) have shown that a leucocytosis 
takes place following cyclopropane anesthesia 
which is essentially the same as that of any 
other anesthetic agent The total number of 
white bloodcells following an abdominal sur- 
gical exercise (under cyclopropane anesthesia) 
may nse from normal to about 25,000 per 
cubic millimeter The increase m cells is 
chiefly in the polymorphonuclear leucocytes— 
nsmg from 60 per cent to approximately 90 
per cent The maximum rise is effected in 8 
hours and does not return to normal for 2 or 
3 days This opinion is shared by Waters and 
Schmidt (34), who further add that “erythro- 
cyte counts have been made before, during, 
and after cyclopropane anesthesia Little 
change m the number of red blood cells was 
noted ” 

Waters (33), in presenting an analysis of 
arterial and venous blood gases before and 
during cyclopropane and oxgyen anesthesia, 
observes that during anesthesia the concen- 
tration of oxygen m the veins is almost as 
great as within the arteries Robbins and 
Baxter, studying arterial oxygen and carbon 
dioxide m 9 dogs, noted that while the animal 
was aw ake the average artenal oxygen con- 
tent was 18 2 volumes per cent and the carbon 
dioxide content was 40 5 volumes per cent 
These same animals under cv clopropane and 
ox} gen anesthesia showed an oxygen content 
of 20 6 v olumes per cent and a carbon dioxide 
content of 42 7 When the anesthetic was 
deepened to the stage of respirator}' arrest, 
the carbon dioxide rose to 52 1 and the oxygen 
fell to 15 2 volumes per cent 

Changes induced by sulfapyndme Toome}, 
Reichle, and 1 akacs studied the effects of 10 
grams ot sulfapyridmc upon the blood con- 
stituents of normal monhe}s weighing ap- 


proximately 3 kilograms They conclude that 
“the M Malatta monkeys showed a decrease 
m the total number of red blood cells and 
their hemoglobin content, an increase m the 
total number of white blood cells and oc- 
casionally a reversal of the leucocyte-lympho- 
cyte ratio ” Machella and Higgms after 
studying the effects upon the erythrocyte 
count conclude that “at the end of 1 week (of 
administration of x gram of sulfapyridme per 
kilogram body weight) there was no change m 
the erythrocyte count but at the end of the 
second week the mean number of erythrocytes 
was below that observed dunng the control 
period ” 

A careful search of the hterature fails to 
reveal any reference to the oxygen, carbon 
dioxide artenal and venous changes dunng 
sulfapyndme therapy Regarding the pres- 
ence of reduced hemoglobin in the circulating 
blood Vigness, Watson, and Spink state that 
“It is of interest that over 50 patients have 
been observed while being treated with sulfa- 
pyridme In but 1 of these patients has cyan- 
osis been noted following sulfapyndme ther- 
apy ” Campbell and Morgan (2), however, 
believe it to be more common, and m a study 
of 32 cases of pneumonia treated with sulfa- 
pyridme call attention to the presence of 
methemoglobin in 25 cases This, however, 
does not imply that the oxygen carrying power 
of the blood w r as sufficiently reduced to pro- 
duce cyanosis Regarding the development of 
cyanosis, it is interesting to add the opinion of 
Long and Bliss They state “it does not seem 
to be common in the course of sulfapyndme 
therapy In our expenence cyanosis has 
not been an alarming toxic manifestation and 
can generally be disregarded ” 


PROTOCOLS 
Animal 1 

u art A ^ m , ale !> ound weighing 27X pounds was 
subjected to the three procedures wh.ch have been 
described Follow ing the first part the postoperative 
course was uneventful Blood studies made dunng 
this part of the experiment showed the changes 
shown m Table I, Part A g 

Pari S On the twentj -first day after operation 

he'hV^ /^Sf th ‘ S Stud >’ vras performed S 

the first - davs after operation the animal ate poorlv 
but was otherwise well On the morning of the third 
} the gastrostomj tube was removed From that 
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this part of the experiment are recorded in Table 

II Part B 

Pari C Thirty days after part B the third part of 
tbs studs was performed Four hours after instilla 
tion of the culture into the bronchus the animal had 
a chill and the temperature dropped to 96 degrees F 
X ray study of the fungs showed a suspicious infil 
{ration at the nght lower lobe The following day the 
animal was quite sick breathing rapidly drooling at 
the mouth and unable to walk about The tempera 
ture rose to 104 8 degrees X ray stud es of the chest 
at th s time showed a patchy pneumonia involving 
the greater part of the right lung On the morning 
of the fourth day after operation the animal d ed 
X ray study of the lungs made on the third day after 
operation showed a massive consolidation of the 
nght lung Necropsy on the fourth day after opera 
tion rescaled a massive consolidation of the right 
lung with a patchy pneumonia of the left lung 
Blood stud es made during this part of the expert 
ment are recorded in Table II Tart C 
Animal j 

Part A A mongrel dog we ghing 18 pounds was 
subjected to the three procedures which have been 


described Follow 1 g this part of the experiment the 
animal s reco\ ery was immed ate and the postopera 
tive course was uneventful The control blood studies 
made in this pa t of the tudy showed the changes 
indicated in Table 111 Part A 
Pa t B On the twenty seventh day after opera 
tion the second part of this experiment x as per 
formed Whereas m the previous experiments the 
animal were prepared with sulfapyrid ne the n ght 
before the operation as w ell as on the mor ing of the 
operation the former dose was omitted in this case 
On the first day after operation the animal appeared 
fatigued but olberwi e quite well X ray exam na 
tion of the chest at this time showed no abnormal 
changes within the lungs On the second day after 
operation the animal appeared brighter and from 
then on the recovery was uneventful Repeated 
daily x rav studies for the next 4 days showed no 
changes which could be interpreted as pneumon tis 
On the morning of the fourth day after operatio the 
administration of sulfa pynd ne w as discontinued and 
the gastrostomy tube was removed the f llowing 
morning Blood stud es made at regular interval 
during th s phase of the experiment are recorded 1 
Table III Part R 


TABLE in —BLOOD STUDIES OX ANIMAL 3 PART A 
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T\BLE IV — BLOOD STUDIES OV AVIMAL 4 PART A 



ceration of the intestines and the an mal died X ra> reveal d perfectlv n rmal lungs and no attas sug es 
stud es made daily after the operation shoned no tive f pn umonia Blood stud es made dur nt, th 
pulmonar> infiltration suggestive of pneumon a An part oi the experiment are reco ded n Table V 
autopsy performed the same dav as the evi cerat on I art B 


TABLE V -BLOOD STUDIES ON ANIMAL 5 PART A 


49 




S° SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE VI — RJ-taUSlfi OP CONCENTRATION IN 
EXPERIMENTS OF GREGC HAMBURGER AND 
LOOSI I 



reported by other in\ estimators In mo t in 
stances the reports indicate a rise in the sulfa 
pyridine blood level dunnm the administration 
of the drug until a constant is reached and 
then a dechne after its discontinuance— but 
not quite as sharp a drop as portrayed in 
Table VI In our casts after thi drug was 
di continued th blood level dropped slowly 
and 36 hours after the last dose was admin 
istered there was still present a fair concentra 
tion within the blood stream Even Gregg 
Hamburger and Loo \i in other parts of their 
study tmd that such sudden decline in blood 
level is the exception rather than the rule 
Perhaps one of the reasons for the difference 
in nnai results is the long interval b tween the 
pte infection and postinfection dosages of the 
sulfapyridme The lower blood level recorded 
by Gregg Hamburger and Loosli after mftc 
tion was induced may imply either a failure to 
receive absorb or utilize the drug while elim 
ination continued at a normal rate 
Further since these authors sacrificed all 
animals 24 hours after infection w as induced 
they were therefore unable to draw anv con 
elusions as to the course and ev cntual outcome 
of the disease in these 6 dogs In our ca es 
daily x ray studies of the lungs (in those am 
mals receiving sulfapy ndine prophv tactically) 
failed to show postoperatu e pneumonia in all 
but 1 case In this instance there was com 
plete regression of the lesion (on the subse 
quent roentgenograms) 48 hours alter mtec 
tion was induced In th animals reported m 
this communication receiving sulfapyridme 
prophy tactically and sacrificed on the fourth 
and fifth day after infection there was no 


roentgenographic or necropsv evidence of 
pneumonia In the autopsy studies on rats 
sacrificed at 24 hour intervals Gold tern and 
Graef observed that in the treated animals 
there was no progress of the lesion m the lun* 
after the hrst 24 hours The lesion remained a 
sharply localised process and thu provided 
a contrast with the spreading infection which 
so consistently characterized the controls 
After the first 24 hours these authors also 
noted that the pneumonic process in the treat 
ed group of cases was abacterial Gregg Ham 
burger and Loosli also state that the poten 
tial efficacy ot Sulfapyridme as a life saving 
therapeutic agent in pneumococcic infection is 
especially evident in the recovery of certain of 
the dogs showing a well advanced disease by 
the end of 18 to 24 hours when treatment was 
begun In several of these instances the find 
ings were such as to indicate a high probability 
of fatal termination That it is able to promote 
an arrest of infection is also shown bv the 
brevity of the febnle sta ff e the restricted size 
of the pulmonary lesion and the limited occur 
renct of bictenenu m dogs tr ated ei her m 
the disease Thus impiv ing an inhibitory ef 
feet of sulfapy ndine on the pneumonia If the 
bacteriostatic action of sulfapvndme is ba ed 
upon the presence of effective concentrations 
within the blood then it appears logical to 
expect that if the drug is pre ent in the blood 
(at that concent ationl and pneumonia does 
develop the course should be benign and the 
mortality diminished 

Recently Hinshaw and Moersch have era 
ploved sulfapyridme in the treatment of 21 
cases of postoperativ e pneumonia They state 
that the maximum temp rature of nearly 
half of the patients approached normal within 
24 hour after th* b ginning of treatm nt with 
sulfapyridme The condition of most of the 
remainder wi significantly improved in 48 to 
72 hours The results were simitar whether or 
not pneumococci were found m the sputum 
Postoperative pneumonia responded as will 
as prmarv pneumonia Older patient re 
sponded as well as younger ones Onty 1 
death occurred This was a case of early ful 
nunatmg postoperative pneumonia which de 
v eloped on th second day after extrapenton 
cal resection of a carcinoma of the colon It 
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is of interest to note that Lockwood and Rav- 
elin using sulfanilamide propbvlactically (to 
prev ent peritonitis) m 22 eases of colon resec- 
tion and m 6 cases of inflammatory or trau- 
matic perforation of the intestinal tract did 
not encounter a single case of postoperative 
pulmonary infection Garlock and Selev in 21 
cases of colon Tesection, using sulfanilamide 111 
the same manner encountered but 1 instance 
of postoperative pulmonary infection This 
was a case of fulminating tracheobronchitis 
with bronchopneumonia of the influenzal type 
From the foregoing, it therefore appears that 
the sulfonamides may be used both as curatiy c 
and prophylactic agents in postoperatne 
pneumonia 

In an analysis of the hematological and 
blood gas studies, yy c hay e noted no apparent 
contraindication to the use of sulfapy ndine in 
the prophylaxis of postoperatne pneumonia 
The results of this part of the study may best 
be appreciated when presented in table and 
graphic form In the tables presented in the 
protocols it yvill be noted— in part \ of each 
study— that the preoperative blood constitu- 
ents were those of normal dogs and that the 
postoperatne reaction yyas essentially that of 
a normal dog except that the total white blood 
cells did not nse quite as high as in the cases of 
Taylor and Waters, that the normal ley cl was 
attained on the fifth daj after operation and 
that the number of polymorphonuclear neu- 
trophils did not rise quite as high as in their 
cases In part B of this experiment, 1 e , the 
animal being given sulfapyndme before opera- 
tion and receiving postoperative insufflation 
of pneumococci into the bronchus, we note 
that the nse in white blood cells is not quite 
as high as in the previous part of this study 
Further, that the maximum elevation in yvhite 
blood cells occurs a day or two later than in 
the first part of the investigation and that 
after 5 postoperative days the total number of 
white blood cells is at a higher level than in 
those instances m which the animal was not 
given sulfapyndme In the white blood cell 
differential study w'e also note that the num- 
ber of polymorphonuclear leucocytes does not 
rise quite as high as in those instances m which 
the animal did not receive sulfapyndme The 
red blood cells and hemoglobin show but slight 


difference m the tvv 0 parts of this study There 
is, however, a tendency for a longer sustained 
drop in these blood constituents under sulfa- 
py ndine than in those instances in w Inch the 
animal was not given sulfapyndme In the 
third part of this study, 1 e , in which the 
animal reccn cd an mtrabroncliial insufflation 
of pneumococci but was not given sulfapy ri- 
dinc, the blood picture is that of the typical 
bronchopneumonia In these instances there 
was a rapid rise m the white blood cells an 
increase m the polymorphonuclear neutro- 
phils and a fall m the hemoglobin and red 
blood cells From the data presented it may 
therefore be concluded that, in the experi- 
mental animal, the blood constituent changes 
follow mg the propin lactic use of sulfapy ndine 
are not very different from those seen m the 
animals hav mg a smooth and uneventful post- 
opcrative course 

Ihe final chapter of this study concerns it- 
self with the changes in the blood gases The 
results of this part of the investigation can 
best be appreciated w hen presented in graphic 
form (rigs 1 to 5) By reference to these 
graphs it will be seen that dunng anesthesia 
(in all three parts of this study ) the artenal 
and venous blood oxygen content 1 may in- 
crease The amount of increase however, 
vanes with each animal and evidently with 
the amount of oxjgen made available to 
it during the anesthetic The carbon di- 
oxide too may increase Ihese blood reac- 
tions are similar to those described by Waters 
and bv r Robbins and Baxter Soon after 
the anesthetic is discontinued there is a 
decline m the blood gas content, and in the 
normal animal the preoperative level is at- 
tained in about 4 hours Under sulfapyndme 
therapy the artenal oxygen content is' essen- 
tially the same as m the normal animal- 
showing no interference with oxygen mtake 
The venous oxygen, however, falls to a lower 
level and does not return to normal for another 
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dax —implying a greater need and utilization 
of oxx gen during the first day The carbon 
dioxide— m the cases receix ing sulfapx ndme 
—in both arten and xcm tends to remain 
elevated for the first 24 hours after operation 
At no time, howexer, is there an abnormal!} 
low oxvgen supplx exccssixe utilization of 
oxx gen or an accumulation of carbon dioxide 
m the blood to be out of proportion xxith that 
seen after cx clopropanc anesthesia itself It is 
interesting to observe the blood gas changes 
taking place in the animals dex eloping pneu- 
monia Here the arterial and xenous blood 
ox} gen content diminishes progressix-ely so 
that the arterial blood contains less oxx gen 
than normal venous blood At the same time 
the carbon dioxide in the xems and arteries 
rises steadilx Meahms and Danes, in a stud} 
of the arterial blood gases in cases of broncho- 
pneumonia, state “It xvill be noted that m all 
those cases xx’here the arterial oxx gen satura- 
tion and carbon dioxide content xxere esti- 
mated, there xxas a parallelism between ox}- 
gen desaturation and the carbon dioxide con- 
tent of the artenal blood— the greater the 
former, the greater the latter ” 

The sulfapyndme blood lex els after the ad- 
ministration of that agent arc presented in the 
protocols The concentrations before operation 
x r aned between 4 1 and 8 2 milligrams per 
cent, half hour after operation these concen- 
trations became somexxhat higher— 5 9 to 8 3 
milligrams per cent and 4 hours after opera- 
tion they xvere 6 2 to 8 9 milligrams per hun- 
dred cubic centimeters of blood On the first 
day after operation, 1 e , about 15 hours after 
insufflation of the culture into the bronchi the 
blood levels averaged 8 6 milligrams per cent 

Figs 1 to 5 Variations in artenal and \enous blood 
gases before, dunng, and after cyclopropane and oxygen 

anesthesia o o represents arterial blood gases, • — •— « 

\ enous blood gases The numbers m the abscissae of the 
graph represent blood studies made at the following time 
penods i. Preoperative and before anesthetic admin- 
istered, 2, Dunng anesthesia but before incision, 3, during 
operation and immediately before anesthesia was discon- 
tinued, 4, half hour after operation was completed, 5, four 
hours after operation was completed, 6, first day after 
operation, 7, second day after operation, 8, third day after 
operation, 9, fourth day after operation, 10, fifth day 
after operation A, represents the blood gas changes pre- 
sented m the table under part A of the protocol B, repre- 
sents the blood gas changes presented in the table under 
part B of the protocol C, represents the blood gas changes 
presented in the table under part C of the protocol 
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l'ig s Animal 5 

It is notexxorthx to mention that in animal 3, 
in xxhich the sulfap}ndine was omitted the 
night before the gastrostomy xx as performed, 
the postoperatix e blood levels xxere cssentiallx 
the same as m the other cases In all 5 cases 
there xxere constant increments in the blood 
concentrations reaching adequate concentra- 
tion m the blood within the first 4 hours after 
operation The highest concentration attained 
m this series xvas 12 milligrams per cent— in 
animal 4, on the third day after operation 


SUMXL-VRA AND CONCLUSION’S 

Sulfapx ridme mai be used prophylactically 
in the prex ention of postoperatix e pneumonia 
When so employed, in the experimental ani- 
mal, the blood constituent changes and o\} gen 
supply to the tissues are not very different 
from those seen in the animal 'making a 
smooth and uneventful postoperatix-e recox - 
erx In but 1 instance did our animals dex clop 
postoperative pneumonia, m which case the 
course was benign and the animal made com- 
plete recover}’ 
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GASTROSTOMY IN CASES OF CARCINOMA OF 
THE ESOPHAGUS 

RICHARD H SWEET, M D , F A C S , Boston, Massachusetts 


T HERE has been a justifiable dis- 
satisfaction on the part of patients 
and surgeons alike with the more 
commonly used methods of perform- 
ing a gastrostomy The patient has had to 
bear the annoyance of wearing a rubber tube 
and the discomfort resulting from irritation 
of the skin by the adhesive tape or by the 
moisture exuding around the catheter The 
attendants have had the occasional worry re- 
sulting from the accidental escape of the tube 
and the bother of changing a complicated 
dressing The surgeon has been faced with 
the probability of a high operative mortality 
and has been anxious to improve on the 
practicability of the procedure The recogni- 
tion of these difficulties led to an interest in 
this problem and the ensuing report is based 
upon the study of a group of cases observed 
at the Massachusetts General Hospital with a 
feu from private practice and the clinic of the 
Palmer Memonal Hospital 

The purpose of the study was to determine 
uliether anything could be done to improve 
the comfort of the patient condemned to the 
use of this artificial method of alimentation or 
to make easier the details of his care after 
operation 

Over a period of many years various sur- 
geons have worked upon this problem, at- 
tempting usually by some sort of plastic 
operation on the stomach to construct a 
fistula which could be utilized for feeding 
but which u ould not permit the regurgitation 
of gastric contents There is no need to re- 
new the details of all of the various un- 
successful methods Only two methods, the 
Beck-Jiauu and the Spivak, have appeared 
to be satisfactory m the experience of other 
surgeons This study has been carried out 
with the idea of testing these 
The majority of the patients were seen after 
all attempts at treatment of the local lesion 


by dilatation or irradiation had been carried 
out Certain patients were seen, however, 
while treatment was being given or before it 
was begun In the past y ear the number of 
patients treated by x-ray 7 without a gas- 
trostomy^ has increased somewhat and a few 
have been carried along with varying degrees 
of success by Dr E B Benedict, who used a 
modification of the ancient method of bou- 
ginage In a few cases, also, the operation has 
been advised against because of the monbund 
state of the patient 

In the study of the cases, for certain reasons, 
the following data were obtained 

1 Operative moitahty Tins had always 
been thought to be high, largely 7 because of 
the condition of the patient 

2 Development of sepsis m the wound This 
is important because if a patient is afflicted 
with a disease which can be expected to end 
fatally 7 in a few months, any prolongation of 
the period of immediate postoperative con- 
valescence is to be avoided Any 7 operation 
which is apt to be attended by 7 a high in- 
cidence of wound infection must therefore be 
regarded as unsuitable 

3 Occurrence of leakage from the fistula 
Obviously any 7 method which is apt to result 
in leakage increases the discomfort and adds 
much to the difficulty’ of caring for the 
patient 

4 Duration of operation This was recorded 
merely 7 for the purpose of affording a yard- 
stick for comparison of the various methods 
as regards the technical difficulty of the oper- 
ative procedure 

5 Necessity for using general anesthesia as a 
supplement to local infiltration This was also 
assumed to be a rough measure of the diffi- 
culty of the operation Naturally the more 
traction and general manipulation necessary 7 , 
the greater the likelihood of needing a supple- 
mentary inhalation anesthesia 
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TABLE I '—GASTROSTOMIES 1932-1935 in 
CU.SU I BY CVTHE 7FR METHODS 


Tout case 
Opcf t \ deaths 
Wound sep s 
Leakage 


N r 


6 Eip n nee of { ic operator W ith but few 
exceptions all of the rubber tube gastrostomies 
were performed b> the interne staff TV 
majority of the plastic operations were per 
formed by me with a few done by the 
resident burgeon 

To gam some idea about our experience with 
gastro tomy for carcinoma of the esophagus 
before the period of this assignment all the 
operations performed in the 4 >ear period 
1932 through 1935 were studied They were 
aU done b\ one o{ the various catheter 
methods (kader benn or \V1t2eIl with re 
suits as tabulated m Table I Tram this it 
appears that although the operative mortality 
was lower than anticipated there was too 
high an incidence ol sepsis m the wound and 
a significant number of ca es with leakage 
around the catheter 

FFRIOD OF TUF SPECIAL STUDY 
193b THROUGH 1939 

Choice oj cises In every case the decision 
as to the advisability of performing a gas 
trostomy was based upon Us individual 
ments At tint however because of the 
presumed greater risk of the plastic operation 
methods the sickest patients were still 
operated upon by the simple insertion of a 
catheter Onlv those who were not too old 
and who were still in a fairly good state of 
nutrition were chosen for the plastic type of 
operation At first the Beck Jianu method 
was u ed Later with the popularization of 
the Sptvah method the latter was taken up 
As experience with these methods wa> ac 
cumulated fewer catheter type gastrostomies 
were performed and during the past year one 
or the other of the two plastic types of opera 
tion has been used in even case 

Technique of operatic 1 For the benefit of 
those who might desire to renew their familiar 
ity with the subject a brief description of each 
of these operations follows 


1 Beck Jianu gastrostomy This operation 
was described independently in the year 190, 
by Dr Carl Beck of Chicago and in the year 
igr2 by a I oumanian surgeon Anuta Jianu 
Neither one of these surgeons ever used th< 
operation on a human being Jianu worked 
out the technique on human cadavers and 
suggested it as a method of constructing an 
artificial esophagus after esophagectomy for 
carcinoma In his article describing it a 
picture showing the gastric tube pulled all the 
way up on the chest wall to a level opposite 
the upper extremity of the sternum is given 
There are great technical difficulties m the 
way of carrying out such a procedure in the 
living patient It is planned to di cuss these 
details in a future publication Beck actually 
proved the value of the operation by perform 
mg it on dogs A German urgeon YV ftoepke 
by name was the first to perform the opera 
tion successfully in man 
By the Beck Jianu method. «. tube is con 
structed from the stomach wall along the 
gteater curvature F wares 1 t 3 and 4 will 
serve to illustrate the steps in this procedure 
A left upper quadrant muscle splitting in 
cision is made through the rectus muscle The 
right gastroepiploic ve sels are heated and 
cut at a suitable place near the antral portion 
of the stomach (Nip i) The gastrocolic hga 
ment vs then divided from that point as far 
to the left as is deemed necessary to allow the 
con t ruction of a tube of sufficient length 
usually about 5 to 6 inches The left gastro 
epiploic vessels are retained to carry the blood 
supply to the gastric tube Two Ion* curved 
Pex btc gastnc clamp* are then placid on the 
stomach parallel with the direction of the 
gt at r curvature and the stomach (both 
walls} is cut between them for the desired dis 
tance 5 or more inches The handles of the 
clamps *.re separated and the flap is swung 
out awav from the body of the stomach (Fig 
2) The stomach ed 0 s are then sutured be 
gmnmg on the body of the stomach which is 
dosed to form a new greater curvature anj 
extending a)} the way up the gastnc tube to 
vts end After this the cut edge of the ga tro 
colic ligament is utured to the stomach wall 
(Iik 3) Thcgastn lube is then brought out 
of the peritoneal cavity and passed around 




mcRWW Vtvcougtv dtimuK walls (Clamps omitted from 
the draw ing ) 

anterior to the costal margin on the left side, 
through a subcutaneous channel superficial to 
the deep fascia, and out through a short trans- 
verse incision on the anterior chest \s all several 
inches abo\ e the upper end of the abdominal 
incision (Fig 4) 

Important practical technical points in con- 
nection mth this operation are (a) The in- 
cision of the stomach walls must be kept 
parallel with the greater cunature Other- 
wise, if it is allow'ed to deviate proximally 
toward the lesser cure ature, an hour-glass 
deformity with malfunction because of ob- 
struction will result (b) The newly con- 
structed gastric tube must be drawn tightly 
around the costal margin and pulled as high 
as possible on the chest wall If this is not 
done, regurgitation will result (c) All the 
aseptic precautions and refinements of tech- 
nique which would ordinanh be used in am 
gastric operation must be obsereed 

2 The Spiral operation Ihis was first 
described be Spivak in 1929 It is an ingenious 
modification of the Jancwae tepe ot operation 
be which a tube, baling at Us base a fold of 
stomach wall which acts as a stop-e alee is 
coii'-truclcd from the anterior surface of the 
stomach Hie base of the flap ma\ be located 



at almost any point, but is usualK placed 
along the lesser cunature An instrument 
such as an Allis forcep is laid on the stomach 
near the lesser curvature and be sutures the 
gastric wall is then infolded over the instru- 
ment for a distance of several inches (Fig 7) 
A rectangular flap is then turned back, and 
the infolded portion is used as its base (Figs 8 
and 9) A suture is then begun near the great- 
er curvature and carried transi ersel} across 
the stomach so as to dose the opening and 
also bring together the tw o edges of the gastric 
flap to form a tube (Fig 10) This tube has at 
its base on the inside of the stomach a fold of 
gastric wall which stops the opening from 
within and is supposed therebe to preeent 
regurgitation (Fig 11) The tube is then 
brought straight out through the incision and 
the wound closed around it (Fig 12 and 13) 
In the performance of this operation one 
must (a) a\ oid injure to the e essels along the 
lesser cure ature, which constitute the onle 
blood supph to the gastric flap Spnak 
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stresses the importance of using interrupted 
sutures for the infolding suture to avoid con 
stncting any of the vessels tb) Make certain 
that the tube is long enough by cam mg the 
incision far out onto or even over the greater 
curvature to the posterior w all If the stomach 
appears to b too narrow the base of the flap 
can be made crosswise over the anterior «ur 
face of the fundus thu giving the length of 
the stomach to allow added length to the tube 
flap 

Results The cases (f patients who were 
treated in the v ears 1036 through 1039 
studied Table II presents a summary of 
the data which were obtained as a re ult of 
the experience with gastro tomv at the Mas 
sachusetts General Ho pital 

During the ame 4 \ car period 8 operations 
were performed at the Palmer Memorial 
Hospital 6 b\ the Beck Jianu method and 2 
b\ the Spiv ah These hav e been added to the 
26 which were performed at the Mas 3thu 
setts General Hospital in order to make a 
larger senes for analvsis The results arc 
illustrated bv Table III which gives the 
essentia) data obtained from the studv of 
these ca cs in which plastic ga tro tomies 
were performed 



^ Utrb 

F v 4 Beck J » g l t my R atj e pc I f 
Ih p t t b after c mpl t n f th pr « it 71 
tube h » b n b ou ht t aroj 1 lb costal tn rgt o 
thouhatbetaeo tunn 1 n tb ant i r <h«t a u 
nd o t through a mall Iran e se c ton » \ ral i chts 

OBSERl ATtONS FROM STUDV 
It is obvious that the mortahtv in the c 
cases has remained about the same as in the 
previous period (193 -1936) when the m 
scrtion of a rubber tube w as tht onlj method 
used ft is feft that this is dependent upon 
uncontrollable factors inherent m the nature 
of the disease and the malnourished debil 
itated state of the patients Attention should 
be calle 1 how v er to the fact that the Beck 
Jnnu and Spiv ah methods tan be done with 
about as much safetv as the simpler catheter 
methods One mu t keep in mind none the 
less that these so called plasttc gastrostomies 
arc major procedures involving the opening of 
the stomach and that they require constdcra 
ble skill in the fundamental technique of 
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Fig 5, left Beck- Jianu gastrostomy Photograph of patient i week after operation, 
showing temporary catheter in place m the gastrostomy stoma 

Fig 6 Beck-Jianu gastrostomy Photograph of a patient 2 weeks after operation 


gastrointestinal surgery, such as the careful 
preservation of the blood supply to the flaps, 
the accurate placing of sutures, and protection 
of the wound and peritoneal cavity from gross 
contamination They cannot, therefore, be 
recommended for use by the inexperienced 
operator All of the deaths were caused by 
pneumonia There was no case of peritonitis 

TABLE IX —GASTROSTOMIES FOR CARCINOMA — 
MASSACHUSETTS GENERAL HOSPITAL SE- 
RIES— I 936- I 940 


Method 

' 

Xo 

Opera 
tne , 
mortal ' 
itj 

Sepsis 

" \ 

Leak 

age 

As erage 
iuration 
of 

opera 
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minutes 
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thesia 

supple 

meat 

berm 

U 

■ 

1 

0 

63 

2 

kader 

7 ! 

1 

1 

0 

67 

0 

\\ itzel 

4 
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1 

0 

69 j 

X 

Total catheter 

u 

3 : 

3 

o 


3 

Per cent 


12 S 

12 5 



12 s 

j anew ay 

1 

O 

0 

0 

60 

0 

Beck Jianu 

m 

n 

0 

0 

64 

3 

Spi\ ak 

7 

! 0 

0 

X 

46 

0 

Total plastic 

26 

L* 

0 

1 


3 

Per cent 

1 1 77 
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The ax erage duration of operation is inter- 
esting In general it takes 1 hour to perform 
a gastrostomy The catheter methods can 
usually be done by an experienced surgeon m 
one-half hour Of the two plastic methods, 
the Spivak takes less time than the Beck- 
Jianu As has been pointed out, the saving of 
time is relatively unimportant in itself unless 
the patient happens to be under general 
anesthesia The only fact of importance is 
that either of the two plastic methods can be 
done fairly rapidly 

So far as sepsis goes, the tables show that 
by careful technique it can be almost entirely 
eliminated But as one would expect, the 

TABLE HI —GASTROSTOMIES FOR CARCINOMA 
—COMBINED MASSACHUSETTS GENERAL AND 
PALMER MEMORLAL GROUPS 


Method 


Operative 

mortality 

| Sep i* 

leakage 

i 

1 

No 

Percent 

Beck Jtattu 
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3 
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■ ■ 
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Spivak 

S 
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I XI 0 

j 0 1 

- 
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C tract f ll»p f t m ch wall hcgu 


methods inv olving the use of a rubber catheter 
allow a greater possibility of serious wound 
infection than those which do not require a 
catheter In the catheter group however the 
wound sepsis was reduced from 38 per cent to 
12 s per cent In the plastic group (small to 
be sure) there was only 1 case (Fable III) 
Regurgitation from the stomach can usuall) 
be avoided although some difficult) of this 
sort was experienced in the use of the Spivak 
operation In (hi series there wen. 2 such 
cases Thcscoecurrcd approximate!) 3 months 
after the operation and in each case there had 



(go Sj> k ga (rent my H | limb 
turned bn k t ho* f 1 i t t ba*e 1 th t m 
71 f U J bre mcr * I rb b burn t th t r 
Bee f the ga tn»t my t he 


been a period of perfect functioning previous 
ly I have since seen 2 other cases of leakage 
after the use of the Spivak method all coming 
on several months after operation The Beck 
Jianu method stems to be much less apt to 
result in regurgitation 
There havt been no complications in this 
senes other than the fatal pneumonias the 
wound sepsis in the catheter group and the 
leakage in the Spivak cases 

\s rtgard the comfort of the patient and 
the ease of care of the gastro tomv itself there 
is no doubt but that cither the Heck Jianu or 
the Spivak method is /ar superior to the in 
lying catheter method There is no need for 
attaching a tube no u c of adhesive and com 
plctt avoidance of the worn attendant upon 
il the accidental escape of the catheter which 
h , so often happens 1 he patient rnercl) wears a 
pad of gauze held in place bv a light binder 
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Tig n Spivah gastrostomy Closure of stomach wall 
completed and gastric flap turned in to produce a tube 
Note a shoulder of stomach wall around the base of the 
tube, the result of turning in of a fold as the first step 
Tig 10 Spiv ah gastrostomv Closure of stomach begun Insert shows m cross section the valve-hhe fold of gastric 

Insert shows the anterior gastric wall closed and the suture wall at the base of the gastrostomy tube It is this which 

of the gastric tube partly completed prevents regurgitation from within 



and feedings can be given b\ inserting a 
catheter or the end of a glass svringc with a 
rubber bulb attached at the appointed times 
There is no mess and there is much less bother 
for the attendants The majority of these 
patients learn to feed themselves just as 
readily as almost all colostomy patients learn 
to take their own enemas 



Tig 12 Spiv ah gastrostomy Appearance of the w 
4 days after operation 


The objection is often raised that the 
stomach is sometimes too much contracted 
to permit the performance of a Bech-Jianu or 
a Spivah gastrostomv Experience has show n, 
however, that after a few minutes of handling 
at the time of the operation, the stomach will 
usuallv relax and stretch out enough to allow 
one to use either method Rarel) there is not 



I H* 13 Spivah gastrostomy Injection of fluid by 
means of catheter and synnge 
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enough for the safe performance of a Keek 
Jianu operation but in all cases the Spi\ ah 
can be used 

COSCllSIONS 

i Nogastrostomj should be cion on amor 
ibund patient who is suffering from carcinoma 
of the esophagus It should he performed as 
soon as obstruction becomes sufhcicnllv com 
plete to interfere stnousU with the patient s 
nutrition 

i With care the operatise mortahn in 
cases of pastroxtomv performed bemuse of 
malignant obstruction of the csophagu should 
not exceed 15 per cent 

3 The operative mortaht' after the Beck 
Jianu or *?pivak tjpe of gastrostomy should 
be no greater than that after the catheter 
methods 

4 The Beck Jianu or Spivak gastrostomv 
cither one is more comfortable and is easier 
to care for than are the older catheter types 
of gastro torn) 

e The Spivak operation is somevv hat easier 
to perform but regurgitation mor lthelj to 
occur than after the Beck Jianu operation 


6 In general the Reek Jianu operation has 
been the most sati factor) of all the method 
tned 

7 In the last anah <n the choice of method 
of procedure must be made b\ the individual 
surgeon on the basis of hi experience and 
technical skill 

8 The interesting suggestion of Beck in 
190,5 of Jianu in 191? andofWilh Mevenn 
1014 to utilize the Beck Jianu operation in 
the reconstruction of an external esophagus 
after resection in certain favorable cases of 
carcinoma of the esophsgu has been tried m 
several cases with atisfaction 
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DISTANT METASTASIS IN CANCER OF THE U>P&R^ 
RESPIRATORY AND ALIMENTARY TRACTS 


IULPH R BRAUND, M D , xnd HAYES E MARTIN, MD.FACS, New York, New York 


T HERE is an abundance of literature 
dealing with the diagnosis, treat- 
ment, and clinical course of cancer of 
the head and neck, yet relatively 
little has been written about the terminal 
pathology m those patients who die from the 
disease The incidence of local lymph node 
involvement is well known and needs no em- 
phasis, yet the frequency with which these 
tumors produce -widespread systemic metas- 
tases is often overlooked 
That malignant neoplasms metastasize 
through 1_\ mph vessels, blood vessels, celomic 
cavities, cerebrospinal spaces, and epithelial 
cavities is accepted by all students of oncol- 
ogy Many neoplasms have characteristic 
but by no means constant, modes of extension 
through one or more of these paths 
In this paper we shall confine ourselves to 
the stud\ of distant metastasis from cancer of 
the upper respirator}* and alimentary tracts 
In these areas the most common neoplasms 
are those which arise from squamous epithe- 
lium Their usual path of metastasis is 
through the lymph vessels to the regional 


Whether metastatic growths develop depends 
not only upon the proliferative activity of the 
tumor cells, but also upon the behavior of the 
tissues in which the} are implanted 

That squamous carcinoma has this property 
of invading veins and producing distant 
metastases is w'ell known, its frequency, we 
believe, is often underestimated Crile (8) 
quotes Hitchings as finding secondar} cancer 
foci in distant organs and tissues m less than 
i per cent of a series of 4,500 cases of can- 
cer of the head and neck, all of squamous ori- 
gin Hitchmgs’ report, however, based on 
clinical observation, u T as never published, nor 
is the source of the material known From our 
owm experience w T e have found the clinical 
determination of visceral metastases far from 
accurate Price, in a series of 107 autopsies on 
patients who died of cancer of the upper 
respiratory and alimentary tracts, found 14 
with distant metastases He quotes Naegeli, 
who in 1 90 cases of primary cancer of the shm 
and oral mucosa found no metastases in inter- 
nal organs Ewing, discussing cancer of the 
tongue and mouth, states “metastases in the 


Umph nodes, where the tumor cells are often 
“filtered out ” If the field is fertile, they con- 
tinue to multiply, producing a concurrent 
enlargement and destruction of the lymph 
node Most squamous carcinomas of the head 
and neck, if untreated, produce metastases to 
the cervical lymph nodes Crile (8), years 
ago, called attention to the extensive collar of 
lymphatics about the neck and its effective- 
ness in preventing the spread of cancer below 
the clavicle 

Infiltrating tumors frequently invade the 
walls of veins, penetrate to the lumen, and 
proliferate intravenoush (38) Should frag- 
ments of this invading tumor be broken off 
before the vein is thrombosed, the} are car- 
ried along m the blood stream and may lodge 
vn the small arteries and arterioles of the lung 

From the Head and Neck Sen ice Memorial Hospital 


organs are rare, but have been observed 
in liver, heart, adrenal, and mesentery ” 
McWhorter and Cloud noted a tendency of 
esophageal cancer to remain localized, due to 
the fact that ulceration and obstruction ter- 
minate the case before distant metastases 
have time to form On the other hand, Burke 
found distant metastases in 27 of 88 autopsies 
on patients who died from cancer of the upper 
respirator}' and ahmentar} tracts Halber- 
staedter and Simmons are mentioned b} Price 
as having found metastases in 19 3 per cent 
of the infiltrating types of skin tumors when 
first seen 


,, w ljic iuemoriaj Hospital 

there are 30S autopsies on patients who died 
of cancer arising m the upper respiratory and 
a imentan tracts Histological examination 
of the primary tumor was made in 2S4 cases 
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TABLE I —Tilt INCIDENCE OF DISTANT 
MET STASIS FROM \ ARIOUS SITES OF ORIGIN 
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Because of the lack of histological proof of the 
primary lesion the remaining 24 cases are 
not included in this stud> In 278 cases or 
g, 9 per ««t accepted for stud) the primary 
growth vva quamoiis carcinoma 6 cases 
or 2 1 per cent were adenocarcinoma 

Of the 284 cases studied 257 were males 
and 2 , were females a ratio of 10 1 This set 
proportion is in keeping with the general ad 
mission for this group of tumors Burke in a 
similar senes found a see relationship of 92 
males to 3 females 

DISTANT MB TAST \SES FROM 
\ ARIOUS VsATOMlC SITE*. 

The rclativ frequents of distant metas 
tases from cancer primary in the various ana 
tomic structures is shown in Tables I and II 
\ more detailed discussion of individual sites 
of origin follows 

The Up Of the 1 t autopsies on patients 
who died of primary ipidermoid carcinoma of 
the lip 2 had distant metastases 154 per 
cent Six pati nts had enlarged clinically 
metastatic regional hmph node involvement 
on admission 1 of whom had distant metas 
Jaxs at autopsy The patient who did not 
develop distant met-stases ranged in age from 
4 1 to 80 ) cars with an a\ erage age of 60 \ eat 
One patient with visceral metastases was 73 


jears of age the age of the other was not 
recorded There were 12 males and 1 female 
m the series Di tant metastases were found 
in the pleura lungs pericardium stomach 
bones li\er and pancreas 

The mucosa of the cheek Four 40 per cent 
of the ro pa Pens s who died from cance of the 
mucosa of the cheek had visceral metastases 
it autopsy Regional lymph node involve 
mint was noted in 7 on admission The aver 
age age of patients with distant metastasis 
was 53 years of those with local disease 64 
years There were no females in this group 
The lungs and pleura wen involved m m 
stances the liver in only 1 In 1 patient 
squamou carcinoma was found growing in a 
blood vessel of the lung 

The floor of the mouth There were 16 pa 
tients in this scries with cancer of the floor of 
the mouth 7 or 44 per cent of whom had 
regional ly mph node metastases on admission 
Only r patient aged 74 with regional lymph 
node involvement showed distant metasta es 
in the lung at autop y The microscopic pic 
turn in this case was adenocarcinoma— ade 
noul cy stic tvpe In the other x 5 patients the 
origin of the primary tumor was in squamous 
epithelium They ranged in age from 3, to 74 
years with an average age of *8 All patients 
in this group were mal a 

The gtttgt a Fourteen male patients had 
epid rmoid carcinoma of the gingiva 5 or 
36 per cent of w hom show cd remote eftssemi 
nation of the lesion at autopsy Nine pati nt 
bad regional lvmph node involvement when 
first seen The ages of the entire group ranged 
from 45 to 78 years with an average age of 
61 and 63 re pectnely for those with and 
without distant metastases These patients 
showed the udest distribution of metastatic 
lesions of all groups studied The Jungs were 
involved 4 times the pleura myocardium 
and adrenal twice while the diaphragm 
pericardium stomach spleen mesenteric 
Jvmph nodes and skeletal system were each 
involved once 

The tongue Of the 60 patients who died 01 
cancer of the tongue 30 had Hmph node in 
volvement on admission and 11 or 183 p<r 
cent shoved distant metastases The dis 
tant m tisuso, were widely disfributed the 




pleura 4, the my ocardium, pericardium, dia- The average ages of patients with metastases 
phragm and skeletal s\ stem tv ice each In 1 and of those whose lesions remained localized 
patient squamous carcinoma was found grow- were 60 and 64 years, respectively There 
mg in the pulmonary blood % essels The aver- were 9 males and 2 females m the group 
age age for patients with distant metastases The tonsils and fauces Autopsies were per- 
was 52 years as compared with $q years for formed on 27 patients vho died of epidermoid 
those m whom the lesion remained localized carcinoma of the tonsil, 3, or n per cent, of 
There were 55 males and 5 females in this whom showed distant metastases at autopsy 
group Eighteen had regional hmph node mvolve- 

The palate There were 1 1 patients in whom ment on admission The pleura, lungs, and 
the primary lesion was found on the hard and peritoneum were each involved once All 3 
soft palates, and 3, or 27 per cent, showed dis- cases showed cancer cells m the mediastinal 
tant metastases at autopsy The microscopic lymph nodes It is impossible to state whether 
picture showed epidermoid carcinoma in 8 these nodes were secondarily' invaded from 
cases and adenocarcinoma in 3— salivary the visceral metastases, by hmphatic exten- 
gland origin Five patients had regional sion from the primary tumor, or from the 
lymph node in\ olvement on admission The metastatic disease in the cervical lymph nodes 
3 patients with adenocarcinoma at no time There w ere 25 males and 2 females in this 
had regional node involvement, although they series The youngest patient v as 40, the old- 
lived for 1, 6, and 17 years, respectively, from est 75, with average ages of 61 and 59 respec- 
onset of disease, and 2 showed visceral metas- tively, m those with and without ’distant 
tases at autopsy Extensive dissemination of metastasis ’ 


the tumor was found in 1 of the 8 patients 
with squamous carcinoma In the 3 cases 
with distant metastases the pleura was in- 
volved in 2 instances while the liver, peri- 
toneum, bladder, adrenals, myocardium, 
skeletal system, skeletal muscles, lungs, skm, 


Nasal caeity and paranasal sinuses Of the 
14 patients with cancer of the nasal cavity 
and paranasal sinuses, the lesion remained 
localized m 9, while 5 (35 7 per cent) shoved 
distant metastases Three patients had 
regional lymph node involvement when first 
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Fig 2 X-ra> film of chest show ing pulmonary metas 
tases from squamous carcinoma of the tongue Note the 
elevation and fixation of the left diaphragm and the shift- 
ing of the mediastinal contents to the right The infiltra- 
tion m the low er lobe of the left lung might easily be con- 
fused u ith an mflammatorj process At autopsj multiple 
metastases were found in the left pleura and the heart, 
while the loner lobe of the left lung was completely infil- 
trated w ith the tumor 

the middle third in 9 of 26 cases, or 34 6 per 
cent, while in the lower third dissemination 
was present m n, or 58 per cent, of the 19 
cases In the 21 patients with visceral metas- 
tases the liver ax as involved 8 times, the lung 
6, the peritoneum 3, the pleura, spleen, and 
intestines twice each, the diaphragm, kidnej 
and brain once each The mediastinal lymph 
nodes were invaded by cancer cells m 10 
instances 

There was no appreciable age difference for 
the 3 levels The youngest patient v\ as 25 
} ears of age, the oldest 80 The average age 
for patients v, ith visceral metastases vv as 55 
years, without visceral metastases, 59 years 

THE INCIDENCE OF METASTASIS 
IN DIFFERENT ORGANS 

The tendency for man} tumors to produce 
metastasis m certain special organs or struc- 
tures is well known Rarely, we believe, is 
metastasis the result of the migration of a 
single cancer cell or of a single shower of can- 
cer emboli, nor can it be explained in terms 
of vascular distribution Cancer cells must 
frequently be carried to the skeletal muscles, 



Tig 3 Metastatic squamous carcinoma in a thrombosed 
blood v essel m the lung The primary tumor n as m the 
mucosa of the cheek This is e\ idence of the thrombic on- 
gin of some metastases Additional metastases w ere found 
in pemascular lymphatics and in alyeoli — all probably 
secondary to hematogenous metastases A, blood \ essel 
wall, B, cancer cells, C, cancer cells in perivascular lym- 
phatics 

yet rarely are these tissues involved It be- 
comes apparent that some tissues provide the 
optimal chemical or metabolic qualities neces- 
sary for the growth of special tumors Willis, 
Boyd, and others have emphasized this point 
The distribution of distant metastases is 
shown in Table II 

Lungs (Figs 2, 3, 4) Although in head and 
neck cancer it is possible for the lungs to be- 



Tig 4 Longitudinal section through lunes show .n»d,f 
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come invaded bv secondary cancer growths 
either b\ direct extension from the primary 
tumor or by wav of the lymphatics almost all 
metastatic neoplasms in the lungs arise from 
blood borne tumor emboli which have locked 
m arteries or arterioles In our senes tumor 
cells were found growing in both pulmonary 
arteries and veins \\ hen secondary neoplastic 
disease has become established in the lungs 
invasion of the pulmonarv veins can readdv 
produce wide sy stemic dissemination of tumor 
emboli In our 228 cases of oral nasal and 
pharyngeal cancer metastases were found in 
the lungs in 9 or 12 7 per cent and in 6 or 
10 7 per cent of 3 6 cases of e ophageal cancer 
It cr Tumor emboli entering the liver may 
arrive by wav of the lymphatics the portal 
vein or the hepatic arterv Metastases from 
primary tumors of the head and neck reach 
the fiver by the fatter route Sbojld othet 
abdominal viscera or retroperitoneal Ivmph 
nodes be involved it is conceivable that these 
secondary growths might in turn produce 
liver metastases through the portal vein or 
regional lymphatics Willi found the liver 
to be involved in 116 or 36 per cent of 323 
autopsies Ht quotes CoJwelJ as finding the 
liver involved in 24 per cent Kettle 25 per 


cent and Kaufman 26 5 per cent of all pa 
tients who died from cancer These authors 
„a\e no figure for head and neck tumors In 
a group similar to ours Burke found metas 
tases in 8 of 54 autop ics We noted liver 
metastases in 16 or 7 per cent of the oral and 
pharyngeal groups and in 8 or 14 per tent of 
the esophageal tumors 

Pleura (I lg 5) Eighteen or 6 3 per cent 
of our autopsies revealed metastatic cancer 
on the pleura the primary tumor being 
located in the esophagus in 2 patients In 3 
instances extensive invasion of the diaphragm 
was associated with pleural metastases It 1 
of interest to note that pleural metastases 
without lung invasion were found in only 4 
cases In 2 patients diflu c band of carci 
noma were seen growing m the pulmonarv 
lymphatics from the pteura to the hilus of 
the lung 

Heart and pericardium (tig 1) Tumor in 
vasion of the heart and pericardium b\ con 
tinuitv of ti sue from lung bronchus csopha 
gus and mediastinal lymph nodes has been 
observed many times \enou invasion b\ 
continuity of growth along the superior and 
inferior vena cavae is well known tumors of 
the thvroid and kidney arc c penally prone 
to extend in this manner They seldom in 
vadc the myocardium however but remain as 
intracardiac growths Secondary cancer foci 
in the myocardium are the result of tumor 
(mboli occluding coronary arteries or ar ten 
ole and are usually associated with wide 
spread blood borne metastases A review 0/ 
the literature including all groups of cancer 
gives the incidence of meta tases in these 
sites as o 28 per cent to 6 2 per cent in fatal 
cases Willis found 20 cases with myocardial 
metastases the primary tumor was located in 
the tongue in 2 instances and in the lip and 
pharynx once each Burke found 3 patients 
with mvocardial rmtastases from cancer of 
the upper respiratory and alimentary tracts 
In our series the pericardium was involved 6 
times— 2 r per cent— the myocardium 5 or 
1 76 per cent 

Skeletal system The literature dealing u ith 
the incidence and mechanism of blood borne 
metastases to bone js extensive The fre 
quenev of skeletal metastasis is exceeded only 
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b\ that in the lungs and liver, and if all groups 
of tumors are included, the percentages van 
from 15 to 30 per cent A much higher figure 
is obtained in those groups which seem to 
have a special affinity for bone, such as breast, 
prostate, thyroid, and kidney On the other 
hand, it has been pointed out bv Willis, who 
cited Rolleston, Derigs, Joll, and Gardham, 
that epidermoid carcinoma of the mouth and 
pharynx rarely yields skeletal metastasis He 
found that cancer of the esophagus produced 
metastases m bone in 15 of 273 cases collected 
from the literature Multiple skeletal metas- 
tases with wide systemic dissemination were 
noted in 5 of our cases— 1 76 per cent 
Ollier organs Distant metastases to other 
tissues w ere less frequent From the literature 
we were able to collect 17 cases of metastases to 
the kidney from cancer of the upper respira- 
tory and alimentary tracts, to w’hich w r e add 2 
of our own Blood-borne metastases to the 
stomach and intestines are rare, as we found 
only 6 cases m our senes— 4 in the stomach 
and 2 in the intestine From the literature we 
collected 144 cases of intestinal metastases, 
and in onl) 1 instance was the primary lesion 
found in the areas studied m this paper It 
was a case of cancer of the pharynx In these 
groups of tumors, metastases to other tissues, 
such as brain, skeletal muscles, spleen, pan- 
creas, and bladder, appear to be extremely 
rare We could find no instance in the litera- 
ture reviewed in which these tumors metas- 
tasized to the generative organs of either sex 

FACTORS INFLUENCING DISTANT METASTASIS 

Syphilis Many eminent authorities believe 
syphilis to be a causative factor in the produc- 
tion of mtraoral cancer Its importance, if 
any, in the development of visceral metas- 
tases is rarelj mentioned Burke noted dis- 
tant metastases m 4 of 20 patients with posi- 
tive Wassermann reactions out of 186 cases of 
squamous carcinoma In our series, comple- 
ment fixation was positive for syphilis in 19 
of 94 patients tested Syphilis, however, was 
of no etiological significance in the production 
of distant metastases, as m only 3 instances 
were the 2 conditions associated 

Age In this series of autopsies we found 
little evidence to substantiate the common 
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contention that cancer in the aged tends to 
run a comparatively benign course w’hile can- 
cer in the young tends to be exceptionally 
malignant The statement may be true with- 
in certain limits, but the decreased resistance 
of the aged to the associated local infection 
and their susceptibility to pulmonary diseases 
largely offsets an> advantage afforded by 
lesser tumor activitj Occasionally, even m 
the presence of old age, metastases were 
widely disseminated throughout the bod} 
The average age of all patients who had cer- 
vical lymph node metastases on admission 
and later were subjected to autopst was 58 
years as compared with 59 3 years for those 
m whom the local lesion was the only evidence 
of disease How-ever, the 66 patients with 
visceral metastases had an average age of 
55 S years as compared with 59 4 years for 
patients without distant metastases 
Duration of disease We reviewed our cases 
with the thought m mind that patients with 
epidermoid carcinoma who gave a longer his- 
tory of disease before treatment might have a 
relatively higher incidence of visceral metas- 
tases, but such was the case in onl}' the cheek 
mucosa and esophageal groups In the other 
groups a shorter history, both from onset to 
treatment and onset to death, was found m 
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patients vv ith di tant metastases In the very 
small group of adenocarcinomas (6 cases) 
however the longest durations of disease (6 
and i? jears respectively) were found m a 
palatal cases which showed metastases in the 
lungs and pleura at autop j (Table III) 
Cerical lymph node meiislam Since the 
most common site for metastases from epider 
moid carcinoma is the region'll h*mph nodes 
and since the more anaplastic the tumor the 
greater the frequency of node involvement 
we attempted to determine whether cervical 
lymph node metastasis had anv connection 
with the incidence of visceral metastasi In 
Table I we show the incidence of cervical 
lvmph node metastases on admission ami 
visceral metastases at autopsv Uthough the 
tumors of the phm ng**al group i e tonsil 
pharvngca! wall and extrinsic larynx had a 
high incidence of cervical metastases rcla 
tivtly few showed involvement of distant 
organs at death Of the 117 patients with 
oral na al pharvngeal and laryngeal tumors 
associated with metastatic lvmph node dw 
ease on admission 31 or 2, 5 per cent had 
visceral metastases white 14 or 103 per cent 
of nr patients with local divea e only when 
first seen showed metastases in distant tissues 
dt autopsv It is noteworthv that in our s nes 
no patient with epidermoid carcinoma had 
visceral metastases who did not have cervical 
lvmph nodi involvement at some time during 
the clinical course of his disease Two pa 
tients with -denocarrwoma of the palate had 
visceral dissemination of the lesion without 
ever having had ctr acal metastases 


TVBLE IV —NUMBER OF P VTIENTS WITH fl) 
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Morpfmlogy Tht tumors were gradtd hi 
tologicallv in 254 pati nts (Table l\) We 
have added a group designated as grade II 
plus in which the tumors were more ana 
plastic than the usual grade II Thepharrt 
geal groups showed a higher percentage nf 
grade III tumors yet the incidence of vis 
ceral metastases in these was less than in the 
mucosa of the check gmgna and tongue 
group where the histological picture w as pre 
dominate!) grade II Taken as a whole a 
slight] v higher pn portion of distant metas 
tascs was noted in grade III tumors than in 
any other yet excepting grade I it would 
seem that the anaplasia of the tumor is of 
little prognostic value in estimating the 
probabilitv of visceral mctasta.es 

SLVlitVRV 

1 The incidence of di tant metasta cs 
from cancer of the upper respiratory and ah 
mentary tract has been determined in *S 4 
patients who died from cancer in these areas 
bixty three patients or 23 3 per cent were 
found to have blood borne dissemination 
The mo t common sites for dt tant metas 
tases are lun^s liver and pleura m the order 
named 

2 Patients who died from cancer of the 
muco % of the check gingiva palate nasal 
cavity and esophagus showed the greatest 
percentage incidence of systemic dissemma 
tion of the primary le ion 

3 I atients with distant metastases gave a 
shorter historv from onset of disease to treat 
ment and from onset to death than patients 
in whom the tumor remained localised 

4 It was impossible to determine the 
probability of visceral metastasis from the 
morphology of the tumor or the 3 ge of the 
patient However the average age of pa 
tients with distant metastases was les than 
that of patients in whom there was only local 
di ease 

5 The incidence of distant metastases at 
autopsy in patients with cervical lvmph node 
involvement on admis ion was two and one 
half times that of patients in w hom the lo at 
lesion was the only evidence of disease at the 
first examination No patient with epider 
moid carcinoma of the mouth nasal cavity 
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pharynx, or larynx: had blood-borne metas- 
tases in distant tissues x\ho did not, at some 
time during the clinical course of his disease, 
have cervical lymph node involvement 
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fUCTERIAL CONTAMINATION OF WOUNDS FROM rHfc. 
AIR FROM 1UC SKIN OF THE OPERATOR AND 
FROM THE SKIN OF THE PATIENT 
JOHN UINSLOtt HIRSHFEU) MD V„ H»» c „ 


I T is generally recognized that infection 
occurs in approximately ,, to 5 per cent of 
clean surgical wounds (3 4 5 6 7 8 11 
1* M T S 4 5 •> 7 8 *9 37 39 40 
41 4 ) The majority of these infections must 
result from a break in the aseptic technique or 
from some fault inherent in the technique 
Methods are available for the absolute sten 
lization of gowns drapes dressings mstru 
ments sutures gloves and solutions Onlv 
through wOme gross error can these materials 
become a source of contamination If one ton 
siders operating room procedure in its cn 
tirety however it is apparent that three 
sources of bacteria which are not readily con 
trollable are involved m every operation 
These are (i) the air ( ) the hands and arms 
of the surgeon and his assistants (3) the pa 
tient s own skin 

In this paper the importance of these sources 
of contamination is discussed and the meth 
ods which have been proposed for their ton 
trol are evaluated 

AIR 

The fact that bactt-ria are always present in 
the air of occupied operating rooms and that 
they fall on the sterile field has been demon 
strated repeatedly (18 23 23 g 31) It is 
also well recognized that the number of bac 
tuna m the air can be reduced by rapidly 
changing the air fi6 3$; by irradiating it 
with ultraviolet light 1 if) by the use of ger 
micidal aero ols 136) or by a combination of 
these methods (38 ) Hart (16 til has show n 
and it has been confirmed in our own operat 
mg rooms that the air of an unoccupied oper 
atmg room provided it is supplied with 
washed air is nearly sterile Furthermore if 
th** fbor is mopped after each operation very 
FmthDpalmtf my dBt Iff 1 I 

l ty S (not £ \leda 


few organisms can be recovered from such a 
room even though the air be agitated with 
electric fans The bacterial count of the air 
rises however as soon 3s members of the 
operating team enter which suggests that the 
bacteria are derived from the occupants of the 
room 

The facts enumerated are well known anJ 
accepted but there are two questions regard 
ing the bacterial flora of the air which are still 
unanswered 

A What is the source of the bacteria of the 
-ir of operating rooms 5 

B Are these bacteria from the air respon 
sible for the majority of wound infections 5 

A The source of the bacterial flora of operat 
tn? room air Some ob ervers hold that nearly 
all of these organisms are derived from the 
rtspiratory tract of members of the operatn 
team (n, There is no doubt that the nose 
and throat of members of the operating team 
contribute bacteria to the air Hit hfeltl and 
Laubc have shown that surgical masks are 
only partially effective and that especially dur 
mg talking a significant number of organisms 
escape ei ther through or aroun 1 a mask They 
al o demonstrated however that very few 
bacteria are expelled from the nose or th oa* 
during quiet breathing and that the nainte 
nance of silence keeps the organisms from th s 
source at a low lev el The respiratory tract 
therefore mav be regarded as the source of at 
least a portion of the organisms Th exa t 
number contributed in this manner depends 
chiefly upon the amount of talking don bv 
the operating team and the type of mask 
worn 

What are the other possible sources’ 
Cruiekshank recovered hemolv tic streptococci 
from the air of wards housing bsdlv burned 
patients who were already infected with thl 
organsm \\ hue found hemoly tic strepto 
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coca in the dust of rooms occupied b\ pa- 
tients with puerperal sepsis caused In organ- 
isms identical scrologicalh with those recov- 
ered from the dust The streptococci found in 
the air In Cruickshank were presumably dc- 
rn cd from the dried exudate on the dressings 
of the burned patients and those recovered bx 
White came from the dried lochia of the pa- 
tients with puerperal sepsis The findings of 
these workers show that bacteria which es- 
cape from sick individuals in such discharges 
as those of draining wounds, intestinal fistulas, 
the parturient uterus, and infected burns, con- 
taminated clothing, bedding, and dressings 
from which slight agitation sends them fil- 
ing into the air on small particles of lint, dead 
epithelium or dried pus Once in the air they 
max contaminate the clothing of other in- 
dividuals and be carried about the hospital 
Staphylococci predominate in all bacterial 
analyses of operating room air but thc\ do not 
predominate m cultures of the nose and throat 
There is, howeicr, an unlimited source of 
staphylococci on the skin and hair of the bod) 
This suggests that normal individuals may 
shed staphylococci on dead epithelial cells, 
particles of dandruff, and pieces of hair The 
follow mg facts strengthen this belief 

a If the ejebrows or hair are gently agi- 
tated over an open Petri plate of blood agar 
from 20 to ioo colonies of staphylococci will 
be found upon the plate after incubation 
b Similar results may be obtained by 
gently scraping the skin of the arm or b\ 


\anous locations about the mom, some being 
exposed on the supply tables and on the instru- 
ment stand These were usually exposed for 
15 minute periods T lie Wells air centrifuge 
was used to take 10 cubic feet samples of air 
at the beginning of each 15 minute period 
Sampling both bi the Petri dish method and 
the Wells air centrifuge was generally started 
one hour before am one entered the room and 
was continued while the nurses set up the 
room, and the operation was carried out 
Members of the team entered the room b\ the 
door through which air was discharged to 
avoid bnnging bacteria 111 from the corridor 
Once an individual had entered he remained 
until the experiment was terminated and onh 
those people necessary for the conduct of the 
operation were allowed in the room The re- 
sults of this investigation may be summarized 
as follow s 

a There is a slight rise in the bacterial con- 
tent of the air when two nurses enter to set up 
the room 

b There is a marked rise m the bacterial 
content of the air, in fact it reaches its highest 
peak, while the patient is being anesthetized, 
postured on the table, draped, and the sur- 
geons arc donning their gow ns 

c x\s soon as the operation has started and 
active movement in the room is at a minimum, 
the bacterial content of the air sinks to a fairly 
low level where it remains until the operation 
has ended and there is again considerable 
movement in the room At this time the bac- 


shakmg the hem of a nurse’s uniform or an 
orderly s coat 

c An astounding number of organisms, the 
majority of which are staphylococci, maj be 
recovered both upon Petri plates and in the 
Wells air centrifuge from the air of a room m 
which a bed is being made 

Since bacteria are contributed to the operat- 
ing room air by dandruff, epithelial cells, hair, 
dust, and lint from the clothing of the operat- 
ing team and the patient, experiments were 
designed to determine the importance of these 
sources An operating room supplied with 
washed air in sufficient quantity to provide 
3 l A changes an hour w as selected The room 
was sealed to prevent leakage about the door 
and windows Petri plates were placed m 


terial count again rises abruptly 
d The bactenal counts as recorded by both 
the Petri plates and the Wells air centrifuge 
run roughly parallel suggesting that the bac- 
teria are carried on dust particles and that 
droplet nuclei do not predominate 
e The average bactenal content of the air 
as well as the marked peaks which occur at 
the time of draping the patient and again at 
the end of the operation can be great!)' re- 
duced by measures designed to control dust 
dandruff, lint, etc These are donning of ster- 
ile clothes b) members of the operating team 
immediately before entering the room, drap- 
mg the patient except for the operative area 
with sterile drapes before his entrance into the 
room, avoiding rapid movements, and also 
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coating the floor with gly cenne The bacterial 
content of the air is not greatly influenced by 
observing silence This is probably because 
ordinanh little talking i a done in the operat 
mg room and the maintenance of silence does 
not result in a large enough decrease 10 the 
number of organisms expelled from the nose 
and throat to manifest itself m the bacterial 
content of a room of 5 000 cubic feet capacitv 
Talking however discharges bacteria di 
recti} over the wound and although the total 
count in the room ma> not increase sigmii 
cantly the number of bacteria falling into the 
wound may be greatly increased For this rea 
on all members of the operating team should 
maintain silence 

The e facts lead one to the conclusion that 
there are two mam sources supplying bacteria 
to the air of operating rooms 

a The respiratory passages of th* occu 
pants v hich supply a fairly constant number 
of organisms all the while the exact number 
varying with the amount of conversation and 
the type of mask 

b Dust dandruff lint and dead epithelial 
cells from the hair clothing and skin of the 
operating team and from the clothing and bed 
ding of the patient which cause the peaks that 
occur during the periods of commotion 

It is pos ible that some of the bacteria from 
sources in paragraph b arc originally derived 
from the nose or throat and are merelv second 
anlv transported on the skin and clothing 
Be that as it may the fact remains that the 
sources Listed in paragraph b contribute a sig 
nificant number of bacteria to the operating 
room air 

B Art these bat Una from the atr res port 
stble for the major U\ of u ouitd infections ? 
That these bad na are responsible for the 
majority of wound infections has not vef been 
proved In order to prove that bactena from 
the air are or are not responsible lor the ma 
yontv of wound infections one must be able to 
eliminate th m bi operating in a sterile atmos 
phere I o date this has not been accomplished 
although Gudin has achiev ed this end in part 
by a complicat I system of air sterilization 
and operating room technique and Hart (19) 
has grcatlv reduced the number 0/ bacteria in 
the atr of fus operatin & room by irradiating the 


air with ultraviolet light The fact that 
Gudin claims to hav e reduced the incidence of 
infection by his method tend to show that 
bacteria from the air arc of some importance 
Figures on the incidence of infection in wound 
made in an irradiated atmosphere have been 
published by Hart (19 20) and by Overholt 
and Betts The) report that ultraviolet irra 
diation reduced the incidence of wound infec 
lions and thev attribute the reduction to the 
decrease m the aerial flora This js entirely 
posable but before accepting this cxplana 
tion one must consider two others 

a Bacteria may enter a w ound from sources 
other than the air and the ultraviolet light 
may kill these organisms after they have 
reached the wound 

b The ultraviolet light has a definite effect 
upon the tissues of a wound which may render 
them more resistant to infection 

In so far as we know then? is no evidence to 
prove or disprove the statement that ultra 
violet light w ill kill bacteria in a wound It is 
conceivable hanever that radiation of the 
adjacent km Jecrcas s contamination from 
this source and that radiation of the wound 
kill roanv bactena v hich c cape into the 
wound through hole m the operators gloves 
(10} 

Krais 1 et al hav e demonstrated that ultra 
violet light of /O o Angstroms ha definite 
effect upon ti ucs and the% quote vanoJ 
workers who believe that irradiation ha a 
bentfnal effect upon the wound it elf There 
is also some evidence that certain amounts of 
x radiation mtrea e the resistance of th'’ pen 
toncum to subs querti bacterial invasion {*) 
Radiation of a wound may render it more re 
sistant to infection 

It 1 important to determine which of these 
explanations of the decreased mad ncc of in 
fection observed bv Hart in wounds made m 
an irradiated atmosphere is correct If the 
elimination of aenaf bactena is the end to be 
achieved it beu>mes neces ary to irradiate 
the entire room If the changes in the wound 
produced by radiation are the cau e of the 
lower incidence of infection u will only be 
necc ary to radiate the wound Only when 
these problems have been solved can ultra 
violet radiation be used intelligently 
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Tin skis ov the. on katok 
Surgeon* have bun offered .i gnat varn ty 
ot methods for the prepvr ition ot their hand-, 
hut until Price publisher! hi- paper- U 1. 1 0 on 
the bittern! flora of the -km thus were at ilo— 
to determine the effectiveness of am of these 
methods Price i- the fir-t workt r to pre -uit a 
simple and reliable method b\ mtansofwhuh 
the h cctcm on the -km ran he counted, mil 
the effect 115x111 them ot scrubbing or the •’jijih- 
cation of gcrmiudi* cm hi studied l no 
facts lmc come out of In- work which are 
especiallv pertinent to this di-cus-ion 

a Complete stenluation ot the sV.111 ot the 
hands and forearm- 1- so difheult that practi- 
cal considerations render it mi impo— tbihty 
b 1 he hacteri ll flora which n mains on tin 
si in alter scrubbing doubles itseli every 50 
minutes beneath dry glo\ cs and c\ cry comm- 
utes beneath wet clove - 

In order to comince him-elf of the truth of 
the latter rather startling statement the au- 
thor cultured gloves wlueh had been worn for 
van mg periods I he number of organism* 
recovered varied troni 1 000 to over 1 coo coo 
depending upon the individual, tlu amount of 
perspiration in the glove and the length of 
time it lnd been worn Ibis dtnion-trat< s 
that an enormous number ni bacteria tnav 
escape from a torn glove 111 a drop ot sweat 
lhe hazard presented bv a torn glove is 
greater than that offered In the air since 
ordinarily onlv 50 or 60 bacteria per hour fall 
into a wound from the air 

Dcvcmsh and Miles have traced an (511- 
dcmic 01 ‘stajvhv lococcus aureus wound miec- 
tions to this sourec *lhtv found that of two 
surgeons who were doing most of the operat- 
ing m their hospital, onlv oik was cursed with 
wound infections Both of these men were 
nasal carriers of a virulent strain of hcmolv tic 
Staphylococcus aureus, but the one whose 
wounds became infected also carried a viru- 
lent strain of hemoly tic Staphylococcus au- 
reus on his hands Tests showed that these 
organisms pas-cd through the sleeves of lus 
gown which was made of coarse linen (jS 
threads to the inch) Ihcv also passed through 
holes in his gloves Punctured gloves proved 
to be vers common, the incidence of holes in 
^> 5^5 patched and unpatchcd gloves bung 24 


p ( r cent and m t8o unpitched gloves 1 < ; pir 
tint When pre< nition- were liken to pre- 
vail tin- sourci of contamination bv wearing 
over-let ve- of bati-tc 1 ami taking e ire to 
av old puncturing glov t the mat tinn- 1 ta-cd 

\ 1 heck of the glims in our own operating 
rooms revealed .1 puncture iricith nee of 18 per 
ctntm jruglovt- Iu most 1 ases the nn mbers 
of tlu ojvt rating team did not re ahre that their 
glov es had bt t n torn 

While tin work of Dtvim-h and Miks 
in id- lontirmatum In other worl > r-, it «ccni- 
to he vtrv important ll ru-'vs immuliatelv 
the }>o— ilnlitv th it -ome of the wound infec- 
tion- jm viou-lv thought to be due to droplet 
sprav from tlu no-e and thro it mnv have 
come about Iwcm-i tiie surgeon harbored on 
hi- hinds tlu -mne orgim-m that he earned 
m his threat Price (\fl ha- shown that when 
the -1 111 1- eotistanllv tvpo-ul to ctrt.un bac- 
tena iluv ma» become part of its resident 
flor 1 liille-jin tt .al found that of 150 medi- 
cal -tudinis t per ant were nasal tarner- 
o( virulent -tram- of stafilnlocot ci wliilt u) ^ 
jxr cent wire skin carrier- and 12 0 pir cent 
wtrt doubU carriers 'lhe recovery 01 b.acUna 
whuh an -trologicallv ldentual from an in* 
fieted wound .it’d from the nose or throat o! a 
number of tlu operating team docs not entitle 
one to a—utm that the infection occurred via 
tlu air ll isneu-sarv fir-t toastertain that the 
individual m cjucstion doc.- not carry the same 
organism on hi- hand- and that he did not 
punriuu In* glove Just how many infections 
occur through the air and how mmy as the 
result 01 torn glove- ri mains to be demon- 
strati d It punctured gloves prove to be the 
chief c.nu-c of infected wound- radiation of 
the air ma\ not be ntee-sarv , and the present 
practice of wearing < vtrcmelv thin gloves will 
hav 1 to he changed 1 he glov es w orn by most 
surgeons at pre-ent arc so delicate that they 
arc tom with great fri quenev It is interesting 
to recall that Harvey C ushmg, who had an cv- 
tremely low lnudmccoi infection mspiteoflus 
lengthy operations, alv avs wore licavv gloves 

HIK SKIN OI niL PVTI1 NT 

It is ehlheult, if not impossible, to evaluate 
the role played by the patients’ own skin m 

} flnl rha m Ct*]ci 4 r ujC 
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the production of infected wounds In some 
clinics great care is taken to cover the skin 
with sterile pads while in others no attempt is 
made to protect the skin adjacent to the 
wound Occasionally surgeons employ noth 
ing more in the way of skin preparation than 
simple removal of the grease and dirt with 
benzene (30) while others paint it with power 
f ul germicides (2) In spi te of these differences 
in technique the reported incidence of wound 
infection in different dimes does not vary 
markedly 

These observations would seem to indicate 
that the skin of the patient is not as important 
as some other sources of contamination The 
explanation probably lies in the facts which 
Price has made available (33 34 35) He has 
shown (33 34) that there are two bacterial 
flora on the skin the transient and the 

resident The transient flora is loosely' 
attached to the skin and is composed of bac 
teria which have been picked up by the indi 
vidua! from his environment and it vanes 
from day to day in quality and quantity It is 
scant on clean protected skin and profuse on 
dirty greasy exposed areas of the body The 
bacteria composing the transient flora are 
easily removed by a few minutes of scrubbing 
The resident flora on the other hand is for a 
given individual quite constant The bacteria 
composing it are so tightly attached to the 
skin that theoretically 2 ' 4 hours of continu 
ous scrubbing with soap and water are re 
quired to remove all of them (34) It is not 
likely that many of the resident flora are 
brushed into the wound by the touch of an 
instrument or gloved hand In addition the 
germicides which are commonly applied to a 
clean skin certainly destroy or at least in 
hibit the growth of many loosely, attached 
bacteria It is those organisms which are 
tightly attached to the skin which survive the 
application of germicides Some chemical ger 
micides notably' the mercurials do not de 
stray the organisms but imprison them be 
neath a tough imperv ious film (35) which pro 
tects the wound 

It is the author s opinion that the iropor 
tance of the resident flora on the patient s 
skin as a source of wound infection has been 
exaggerated If the skin 1 properly freed of 


transient bacteria the tightly resident 
flora probably do not present a serious hazard 
However no one has been able to prove this 
contention one way or another and until some 
one does it behoov es surgeons to reduce the 
bacterial flora of the patient s skin to as low a 
level as possible This is especially true of ex 
posed parts of the body where the resident 
flora may be partially composed of virulent 
bacteria as a result of a long contact with 
sources of these organisms (34) The meth 
ods of accomplishing this together with their 
experimental bases have been outlined by 
p ncc (33) 

SUMMARY AND CONCLUSIONS 
Infection occurs in from 3 to 5 per cent of 
all clean operative wounds Barring a break 
in technique there are three possible sources 
from which the bacteria responsible {or these 
infections mav come These are the air of the 
operating room the hands of the operator and 
the patient s own skin Two sources contrib- 
ute to the bacteria of the air (a) the rcspira 
torv tract of members of the operating team 
and (b) the skin hair and clothing of the 
operating team and the patient The num 
ber of these bacteria may be reduced by mea 
ures directed toward controlling them at then 
source Such measures are observance of 
silence and use of proper masks wearing ster 
lie clothing in the operating room postunn® 
and draping the patient before bringing him 
into the operating room and avoiding unnec 
essary motion and activity The number of 
these bacteria can also be reduced by irradiat 
ing the air with ultraviolet light by spraying 
it with germicidal aerosols by constantly re 
moving the contaminated air and replacing it 
with sterile air or by a combination of these 
methods Reducing the number of bactena in 
the air by irradiating the air wi h ultraviolet 
light i» said by Hart (19 20) to be accompa 
rued by a decrease in wound infections It has 
not yet been proved whether this decrease in 
infection is due to a decrease in the number of 
bactena falling into the wound from the air 
to the destruction of bactena in the wound 
which have gained access to it from sources 
other than the air to prevention of contami 
nation of the wound bv bacteria from the ad;a 
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cent skin, or to changes caused in the wound 
itself bv the irradiation which make it more 
resistant to infection The answer to these 
questions wall determine the type of radiation 
to be used m the future 
Wlule the number of bacteria which fall into 
a wound from the air is relativ civ small, there 
is evidence to pro\ e that large numbers ot bac- 
teria may escape into a wound through holes 
m the surgeon’s gloves Mam individuals 
carrv virulent bacteria on their hands as w ell 
as in the nose and throat Since the incidence 
of torn gloves is larger than is gcnerallv real- 
ized, the hands of the surgeon are perhaps a 
more dangerous source of contamination than 
the air Devemsh and Miles have traced an 
epidemic of wound infection to this «ource 
Infection from this source can be prevented if 
surgeons will discard the delicate rubber 
gloves which tear so easilv and return to the 
heavier ones which were worn a few decades 
ago 

The part plaved in wound contamination 
bv the patient's own skin is uncertain The 
fact that there is v erv little difference in the 
reported incidence of wound infection from 
clinics in which the treatment of the skin 
differs suggests that it is not too important 
However, since it is known that the normal 
skin rarely harbors fewer than 10,000 bacteria 
per square centimeter (34), it is advisable to 
take all the practical steps that are available 
to reduce their number, at least until their 
significance is established It is especially im- 
portant to protect the skin during long opera- 
tions for it has been shown (25) that the num- 
ber of bactena that may be recovered from the 
skin increases as the length of an operation 
increases 
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BENEFICIAL EFFECTS OF OXYGEN THERAPY IN 
EXPERIMENTAL TRAUMATIC SHOCK 
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A NOXIA is an important factor m the de- 
/\ \ elopment of shock A fall m blood 

\ pressure which causes a decrease in the 
/ V. volume and rate of blood flow through 
the capillaries produces stagnant anoxia Second- 
an reflex and anoxic effects upon the respirator) 
center may produce alterations in the depth and 
rate of respiration and therein cause an anoxic 
anoxemia This has been demonstrated in 1920 
by Aub and Cunningham They reported that 
traumatic shock in cats under urethane anesthesia 
caused a marked slowing of the blood flow and a 
marked decrease in the oxygen content of the x e- 
nous blood from an average of 12 3 xolumes per 
cent to 4 S \ olumes per cent A reduction in the 
oxygen content of arterial blood from an average 
of 17 2 xolumes per cent to 12 8 volumes per cent 
is also shoxvn in their data 

More recently Boothb) , Max o, and Lovelace 
have emphasized the presence of stagnant anoxia 
and the need of inhalations of high oxx gen con- 
centrations in shock They state “The blood as 
it passes through the capillaries gix es up to the 
tissues, under normal circulatory conditions, only 
about 40 per cent of its load of oxx gen the x-enous 
blood, therefore, is still about 60 per cent satu- 
rated, and the axerage partial pressure of 
oxx gen in the capillaries will correspond to ap- 
proximately 35 millimeters of mercury (effect of 
carbon dioxide neglected) If for any reason the 
rate of circulation is decreased, as occurs for ex- 
ample m shock, the blood may give up as much 
as, or ex en more than, So per cent of its load of 
ox) gen as it passes slowly through the capillaries 
therefore the xenous blood is onl) 20 per cent 
saturated and w ill exert a pressure equivalent 
to approximate!) 14 millimeters instead of 35 mil- 
limeters of mercury Now', if nothing else is done 
but to cause the patient to inspire 100 per cent 
ox) gen, instead of 21 per cent ox)gen contained 
in the air, the arterial blood w hich leav es the lungs 
will contain, as has been shown, 2 2 cubic centi- 
meters more ox) gen per 100 cubic centimeters In 
consequence the capillary and venous blood also 
will contain from 10 to 13 per cent more and xx ill 

From the Department of Surgery and the Hixon Laboratory 
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be 33 per cent saturated instead of 20 per cent 
saturated there will be a corresponding in- 
crease in the partial pressure of ox)gen m the 
capillaries, from 14 to 21 millimeters, which is the 
equivalent of a 50 per cent increase in the pres- 
sure of ox) gen m the tissues ” It has been their 
custom to administer 100 per cent oxygen rou- 
tinely to patients who have undergone extensixe 
surgical procedures, and in the severe cases to 
augment this with blood transfusions 

Gellhorn and Lambert report that anoxemia 
produced bx inhalation of 7 to 9 per cent oxygen 
greatly decreases the pressor reflexes of the carotid 
sinus in narcotized dogs This suggests the delete- 
rious effect of anoxemia upon this important body 
mechanism for maintaining the blood pressure 
Moon reports pathological evidence of disor- 
dered capillar)' function in the viscera and other 
areas remote from the site of injur)' in traumatic 
shock He has obserx ed capillar) dilatation in the 
x iscera, stasis, edema, and petechiae in the lungs 
and in the mucosa and serosa of the parenchy- 
matous organs Moon behex es, wuthout experi- 
mental evidence, that the presence of anoxia m 
shock is an important factor in producing these 
remote alterations in capillary permeability and 
tone He logicall) advocates the early use of ox) - 
gen inhalations 111 the treatment of" shock He 
emphasizes his belief that the loss of body fluids 
m these sites remote from the injured area is of 
great importance in the augmentation of the shock 
The local loss of body fluids into and near the 
traumatized area has been regarded as the most 
important factor m the production of experimen- 
tal traumatic shock in the animal experiments of 
Blalock (3, 5) and of Parsons and Phemister Bla- 
lock (4) has also obserx'ed definite alterations m 
the tissues of anesthetized animals subjected to 
traumatic shock In some instances gross hemor- 
rhage was seen in the lumen of the intestine He 
ascribed these changes to the direct lack of suffi- 
cient ox) gen In a publication on the prex ention 
and treatment of shock, Cressman and Blalock (7) 
conclude that “it would seem logical to use oxx- 
gen inhalations m the treatment of traumatic 
shock, at least until t! e blood volume could be re- 
stored, carrying the patient ox er a critical period ” 
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Increased penneabditv of the capillaries in the 
mesentery of the frog during anoxemia is reported 
by Landis He tound th3t the anoxemic capillary 
wall faded to retain plasma proteins efficiently 
and the permeability to fluid was increased to 3 
times normal If the anoxemia was not too pro 
longed these eflects on the permeability were 
te\ ersiMe hut proionge i anoxemia produced an 
irreversible increase in the permeabihtv 

The importance of oxygen in maintaining cap- 
lUarv permeability and tone nasal o demonstrated 
in the experiments oi Schnedori upon nemimta 
h etl dogs The mild degree of trauma associated 
with th slow aseptic cisternal withdrawal and 
immedi ite replacement of 6 to 8 cubic centimeters 
of cerebrospinal fluid cau ed marked elevations of 
intracranial pressure (124 to 156 mm ) an increase 
in cerebrospinal fluid protein (122 mgm per ceht) 
and cells (a 545) above normal while the arterial 
blood oxvgen aturation was depressed 10 to 15 
per cent below normal lev el Similar w ithdrawal 
and replacement of cerebrospinal fluid in another 
scries oi dogs in which the blood oxygen satura 
tion was maintained at or above normal by the 
administration of nasal oxvgen decreased these 
vents of these reactions Ih On group the cete 
brospmalfiuiu pressure rose only 63 to 69 mtlhme 
ters proteins were 53 milligrams per cent and 
the number of celts in the cerebrospinal fluid was 
will 672 

The literature contains only one report of ex 
pi nmental studies on the effects of inhalation of 
high concentrations of oxvgen in shock Wood 
Mason and B1 dock. (16) produced mild shock in 
5 dogs by repeated mall hemorrhage m 7 dogs 
bv the repeated subcutaneous injection of small 
doses of histamine and rntidi gs by trauma to a 
limb These procedures re ulted 10 a fall of 50 to 
70 millimeters of mercurv in the blood pressure 
a marked increase in the pul^e rate a slowing of 
the rtspi ation an increased hematocrit volume 
and a low oxvgen content of the blood from the 
femoral renal and portal \ ein and from the right 
heart If ter the dog inhaled pure oxygen for 15 
minutes an average 6 and 7 millimeter rise in the 
bit od pressure was observ ed in the dogs in shock 
produced by hemorrhage and histamine No in 
crease in the blood ptessure of dogs in traumatic 
shock occurred The pulse slow ed 15 to 42 beats 
per minute resp rat ons increased 3 to 5 a minute 
while the oxvgen content of the arterial and \e 
m u Wood of the parts of the bodv studied wa 
increased in all of the t> pes of shock 

The effect of the administration of oxygen for 
periods longer than ic minutes was not reported 
The single observations made alter 15 minutes oi 


cxvgen do not preclude the pos ibihty of opera 
tion during that interval of the normal bodv 
mechanisms which tend toward recoverv This 
possibility together with the difficulty m control 
bng the degree of shock and fluctuations in blood 
pressure by their methods warrants a further in 
vesDgation of this problem 

This paper reports the results of our studies of 
the effect of oxygen inhalation 115 on experimental 
traumatic shock in dogs The effects of si ock due 
to histamine and hemorrhage will be reported 
separately 

METHOD 

Twenty normal dogs were used ta this studv 
AH of the animals were deprn ed of food and water 
for 12 hours before thev w ere used and were under 
basal conditions Because of the duration of the 
experiments and for humane reasons the work was 
done under intravenous sodium pentobarbital an 
evthesu (25 to 30 mgm per kilogram of bodv 
weight) Only the initial injection was necessary 
in all cases after the dev elopment of shock the 
low blood pressure helped to maintain the animal 
unconscious Sodium pentobarbital anesthesiaw as 
used with a complete knowledge of its anoxic ac 
tion reported by Schnedorf and al o by McClure 
Hartman Schnedori andSchellmg Even though 
it is responsible for some of the anoxia present in 
oui animals it produces a basal condition in both 
the control and the treated animals and avoils 
fluctuations of the blood pressure produced by 
nerv ous and pain reflexes w hi h would occur dur 
ing manipulation of the unanesthetreed dog who e 
limb had been traumatired 

The btoo l pressure and pulse rate were recorded 
by the optical manometnc method of Hamilton 
et al With this method it was not necessary 
to cannulate an arterv The readings were ob 
t3ined by puncture of the right femoral artery 
with a 20 gauge needle A record of the blood 
pressure pulse and respiration was made before 
and every 2 heurs after the trauma was produced 
until death occurred The duration of life wx 
also noted Hematocrit determinations were made 
on 1 cubic centimeter samples of oxalated blood 
by the capillarv tube method 

After the initial readings were taken an attempt 
was made to produce a uniform degree of trauma 
in all of the dogs The lett hind limb was trauma 
treed by 20 blows to each side with an iron bar 
The fettiux was fractured in alt cases Care was 
taken to confine th blows to the leg and avoid 
injury to the abdominal wall and mam ves-el 
Immediately after death the intestines and vis 
cera were examined atd both lower limbs were 
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TABLE III —EFFECT OF OXYCEN INHALATIONS 
VfO\ ttTIRm BLOOD OWC.EN Is NEM 
BUTtttZED* DOCS IN TRAUMATIC SHOCK 



0/ Van Slyke and Neill Similar anah sis w as made 
upon single samples of blood obtained from the 
femoral vein of 6 dogs after shock had developed 

RESULTS AND TJIFIR £\ ALL IIION 
The group of id control and 10 treated dogs 
was found to be sufficient!) large to cover the tin 
avoidable variation in the degree of trauma pro 
duced bv blows to the hind limb in the 2 groups 
of dog studied The results presented Jn Tables 
I and II were arranged according to the increased 
w eight of fluid loss into th traurr atiz d limb An 
average of each column is then presented at the 
bottom of the table It ts observed that the 2 
groups of dogs were of fair!) uniform weight and 
while the And weight loss into the traumatized 
hmb expressed in percentage of the tota] body 
weight varied from per cent to 5 9 per cent 
tV^artragfe weight to&s in the control group was 
4 26 per cent and that of the group treated with 
oxygen was 4 1 * per cetu This indicates that the 
average amount of traS/ni and Quid Joss into the 
injured limb was fa irlr uniform in the 1 groups 
With this in mind the difference n the length of 


TABLE It —EFFECT QF OXYGEN JNUUATIOX 
UPON \FNOVS BLOOD OWCCN IN NEE 
Bt, TALIPED DOGS IN TJULMAtTC SHOCK 



life of the 2 groups of dogs is striking The length 
of life of the untreated group (Table I) v aned from 
the 3 hours and 10 minutes to 8 hours an J 40 rmo 
utes averaging 4 5 hours Dog 4 in this group 
lived 3d hours Th/s was such a wide variation 
from the average that it was not included in the 
length of life of the group No rea on can be 
offered for this v ariation except that tV is do g had 
the highest initial hematocrit reading (52 percent) 
of the group and therefore may have been mwe 
Te 1 tant to shock The length of life of the group 
treated 1 ith oxvyen (Table II) varied from 6 hours 
and 45 minutes to 14 hours and 30 minutes with 
an average of 7 hours This represents a 70 3 
per cent increase in the duration of hie over the 
untreated group (Dog 4 was abo omitted from 
this average to compensate for omission of dog 4 
from the untreated group ) The average initial 
blood pressure fell from 13.5 millimeters of met 
cur) to 64 5 millimeters of mercury m 4 hours in 
the untreated grcup 1 hile in the treated group it 
Jell from u6 y millimeters to onlv 82 millimeter 
of mercury Further comparison at 6 and 8 hour 
intervals she ns striking difTereries in the blood 
pressure and mortality in the groups The pulse 
and respiration mtrea ed in both g oups with the 
development of shock No significant difference 
w as observ ed in the av erages of the group TV t 
hematocrit determinations showed an increased 
ton entmtion of the blood in both groups if 1 
eating that more plasma than red cells was lost 
into the traumatised limb The average hemato- 
crit increase jn the untreated group was + 6 8 per 
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cent and that of the untreated group was +7 5 
per cent 

The results of artenal blood oxygen studies up- 
on 2 untreated and 2 treated dogs are shown in 
Table III The oxygen content was low in all 4 
animals (1565 to 17 55 volumes per cent) In 
most instances the oxygen capacity increased w ltli 
the hematocrit x alues The oxygen saturation in 
the 2 untreated dogs increased from a low' of 73 
and 76 per cent before trauma to 87 and 88 per 
cent 6 hours after injury The early undersatura- 
Uon is due mostly to the anoxemic effect of the 
anesthetic How ex er, after 4 hours the anoxemia 
observed is caused more by the shock which is 
progressing and less by the anesthesia which is 
wearing off In the dogs treated with oxygen the 
artenal oxygen saturation was maintained around 
92 per cent throughout 

The normal oxygen content of blood from the 
femoral x r em is approximately 13 to 14 xolumes 
per cent and the oxygen saturation is about 60 
per cent Table IV show’s that shock decreased 
the oxj gen content of femoral xein blood to 5 6 
volumes per cent and the saturation to 26 1 per 
cent In the 3 dogs treated wuth oxygen inhala- 
tion the ox} gen content ax’eraged 9 8 volumes per 
cent and the saturation was 48 2 per cent These 
results show that oxygen therapy can significantly 
elevate the oxygen content and saturation of the 
arterial and venous blood ex’en in the presence of 
a slowed circulation m shock These blood studies 
correlate with the more extensive observations of 
Aub and Cunningham and of Wood, Mason, and 
Blalock (16) and for this reason more studies were 
not made The resistance to blood pressure fall 
and the increased length of life of the dogs treated 
with oxygen as compared with the untreated dogs 
demonstrates further the beneficial action of oxy- 
gen inhalation upon experimental traumatic shock 
Capillary dilatation or hemorrhage in the intes- 
tines and edema of the viscera and of the lungs, as 
described by Moon and Blalock (4) in their dogs, 
xvas not present in any of our animals At autopsy 
the intestines were blanched, the liver and partic- 
ularly the spleen were contracted suggesting loss 
of blood volume 


CONCLUSIONS 

1 Anoxia is very important in the develop- 
ment and augmentation of traumatic shock 

2 A decrease m the oxygen content and satu- 
ration of blood from the femoral artery and x em 
was observed in nembutalized dogs in traumatic 
shock Oxy gen therapy significantly increased the 
oxygen in the arterial and x’enous blood 

3 Wlnle the degree of trauma, as indicated by 
the ax erage amount of fluid loss into the trauma- 
tized limb, xvas the same m 10 control dogs (4 26 
per cent of the total body’ weight) and the xo 
treated dogs (4 n per cent of the total body’ 
x\ eight) the average life of the control dogs was 
4 5 hours and those treated w ith oxy 'gen hx ed 
7 7 hours 1 hus the oxy gen caused a 70 3 per cent 
increase in the duration of life m dogs with trau- 
matic shock The blood pressure of the dogs 
treated with oxygen was higher 4, 6, and 8 hours 
after the trauma than that of the untreated group 

4 Inhalation of a high concentration of oxygen 
is indicated in the treatment of traumatic shock 
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THE TWELFTH RIB INCISION AS AN APPROACH 
TO THE MDNE1 

kEVELWH DICH1 1!» SS FSCS Hong kone China 


T HE old popular approach to the kidney 
bj an oblique incision r centimeter be 
low the fast nb has the following <}is 
abilities 

i In cases made difficult by the excessive fat 
ness of a patient renal adhesions or other cause 
the exposure of the kidney may be inadequate 
The subcostal nerve and its branches are 
liable to injury 

t The subcostal vessels or their branches and 
tributaries which all ramify below them must be 
damaged to some extent 
The first disability is due to the fact that al 
though the incision lies approximate!) o\er the 
middle of the kidne> th upper bord r cannot b 
retracted because of the ngiditv of the last nb 
an 1 of the fibrous structures enclosing it and con 
tinued forward from the tip (Fig t) It has 
therefore been the practice to resect the last nb 
subpenosteally when further exposure of the kid 
ney becomes imperative One frequently dis 
covers however that this does not 5 tell vet) 
much freedom because the periosteum about the 
nb with the subcostal vessels and nerves still 
forms 3 tight band If these have to be divided 
it is well to do so toward the lateral end of the 
nb so as to avoid danger to the pleura 
It occurred to the writer that it might therefore 
be advantageous to male th incision Iirectl) 
over the la t nb and carr) it forward in the same 
lute sltghtl) higher than the usual incision After 
the nb has been resected the periosteum deep to 
it is incised longitudinal!) above the subcostal 
vessels and very hr out almost at the tip In 
t v is way much freer exposure af the Lilney is 
provided (fig 1) and damage to subcostal vessels 
and nerves and they bramhes is avoided 
Indeed as the inci ion is made along an inter 
segmental septum (between eleventh and twelfth 
thoracic segments) there is considerab!) less hem 
orrhage than when the incision is made lower 
down 

Although the incision js now above the middle 
of the kidney the lower as w ell as the upper itnr 
gin can be retracted sufficient!) to expose the 
corresponding pole of the kidnej a it lies »« situ 

(k>g >> 
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The method w as first practiced on a small senes 
of cadavers and the increased freedom of expo 
sure was remarkable It is difficult man operativ e 
surgery class to teach the details of renal opera 
tions on a stiff formalin preserved cadaver but 
with the twelfth nb inci ion the procedures he 
come feasible 

Fear of injury to the pleura is the bugbear 
which might deter a surgeon from adopting the 
incision So far as we see this can be avoided 

1 Bv stud) in» an x ray him taken during ex 
treme inspiration (Fig a) before operation to 
show the exact lower limit of the pleura 

i By exposing the penosteum on the outer 
side of the nb before incising it prior to resection 
If skin muscle and periosteum are divided in 
one cut down to bone the knife edge might slip 
off the rib especially at the postenor end and 
open the pleura 

3 By avoiding the formation of sharp project 
mg fragments on the stump of the fast nb and 
covenng the stump with the end of 3 tethered 
gauze roll 

4 B> making the longitudinal incision in the 

periosteum on the inner aspect of the last nb 
sufficiently far out to be below and be>o d the 
pleural reflection the level of which has been 
shown by x ray film (Fig 2) The line of pleural 
reflection crosses a well formed last nb about its 
middle The penosteum and costal cartilage 
therefore are incised close to the tip of the 
twelfth rib and then earned on through the ex 
term! and internal oblique muscles and more 
deeply the posterior aponeurosis of the trans- 
versus muscle The fat is then cleared a vay pos 
tenortv to expose the anterior aspect of the pos- 
terior aponeurosis of the transversus muscle and 
it is from this aspect the kidney is first ap- 
proached . 

As the upper pole of the kidney is being freed 
the upper en 1 of the wound is stretched Some 
fibers of the diaphragm apj>eanng to run laterally 
as well as upward may come into view at the Up 
of the twelfth nb and the cut started »n the 
penosteum tears freely open along the line of the 
excised nb without damaging the closely adjacent 
and slightly adherent pleura which is pushed up 
without tearing 
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Tig i Diagram showing the relatne areas of the left 
ladney which are exposed respectively b> the twelfth nb 
incision, left, and by the subcostal incision, right 

If the pleura m such a case should be Lorn it 
would not matter if (i) a close-fitting mask had 
been used for anesthesia so that the lung could be 
inflated and deflated at will, (2) the pleural rent 
be closed before infected matter can enter 

This twelfth nb incision for kidney operations 
has been practiced by the author m 13 cases with- 
out accident and in all these has given unusually 
free exposure These comprised 8 nephrectomies, 

2 for malignant disease, x for branched calculus, 

3 for multiple calculi, 1 for tuberculous kidney, 
and 1 for an enormous hydronephrosis, 4 pj elo- 
lithotomies, 1 nephrostomy with subsequent re- 
moval of calculus 

The same incision is of great value in approach- 
ing the lumbar sympathetic chain, the suprarenal 
gland, and the greater splanchnic nerve I have 
employed it m only x case of megacolon , but it has 
been employed rather extensively for these pur- 



line of pleural reflection which is thus rendered clearly 
1 isible 

poses The exposure of the lumbar sympathetic 
chain is really excellent This same twelfth nb 
incision can be made use of m removing the 
testicular 1} niphatics and aortic glands in malig- 
nant disease of the testis, but it has to be supple- 
mented of course by a separate inguinal incision, 
and the surgeon does not open the perirenal 
fascia 

This twelfth nb incision 1 has probably been 
used by other surgeons for kidney operations, but 
this paper has been WTitten in the belief that its 
advantages are not as widely appreciated as the} 
might be 

'Since writing this note the author has seen a valuable pap^r b> E 
Hess advocating resection of the twelfth nbm renal opeiationb J Urol 
1939 . 4 * 943 


HORMONE SI UDIES IN THE PRESENCE OF HI DATJDirORM 
MOLE AND CHORIOEPITHELIOMA 
FRANKLIN L TAANI MD FACS Phi ddph.i Penn,,!,*,,, 


T HIS study was undertaken in order to 
determine the \a!ue of hormone anal 
>sis m the diagnosis of hjdatidiform 
mole and chonoepithelioma The scope 
of the subject necessitates its division into sections 
so that the hormone behavior may be considered 
under the follow mg circumstances (i) during 
normal pregnane} (2^ in the presence of hjdatidi 
form mole (3) during the interval between evacu 
ation of the mole and the return to normal— in the 
ev ent of recover} (4) during the interv al betw een 
the antecedent pregnancy and the diagnosis of 
malignant change— in the event of subsequent 
chonoepithelioma (s) in the presence of chorio- 
epithehoma (6) m the event of cure or of recur 
rente following treatment for chonoepithelioma 
Among the several secretions that appear in 
increased quantities during pregnane} the chon 
omc hormone is of particular interest in thi dis- 
cussion Under normal conditions the rise in the 
urinary output of this secretion has been shown b} 
Browne and b> Evans to reach tremendous pro 
portions at about the time of the second missed 
menstrual period This peak is held for a few 
dav s to be followed b) a sharp drop to a moderate 
level which is continued throughout gestation 
B} using blood serum Brmdeau and Hmglais 
(4 5 6) hav e established standards for the prolan 
content of the blood serum during the various 
stages of pregnane} and the} hav e demonstrated 
an excessive rise in the presence of mole Further 
more Evans et al found in 2 instances of normal 
pregnanev that the urinary peak is paralleled by 
that of the serum and Rakoff reached similar 
conclusions although his concentrations were not 
so high This ph} siological occurrence would 
interfere v ith the correct evaluation of the hor 
mone findings in the presence of mole and chono- 
epithehoma were it not for special quantitative 
features which an more or less characteristic of 
the htter conditions 

THE HORMONE BUtWIOR IN I1\D VTIDirOKM MOLE 
This portion of the study is based upon 40 col 
lected and 8 personal cases of hvdatidiform mole 

tromlh Depart in t i Ob t cl 1 G> ral P d ih 
Gy etr Hosplalln* t t ICy ted g Kaot h L rslj 
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In making the analysis I hav e included representa 
tive problems and hav e not listed ever} published 
report In man} instances here and elsewhere in 
the study the reported results have been con 
verted into animal units per liter of fluid funne or 
blood serum) 

The variation in types of specimens and in test 
animals necessitated the preparation of several 
tables in order that the results ma> be presented 
with clarity Alice and single specimens of urine 
were used most frequentl} while rats and rabbits 
were Jess often emplojed The results of this 
technique are summarized in Table I expressed 
in terms of animal units per liter of fluid When 
mice were used m 70 per cent the urinary prolan 
concentration reached 100 000 to 800 000 mouse 
units per liter and in 87 per cent of the total 
number the prolan elimination reached or ex 
ceeded 40 000 mouse units per liter Thi con 
stitutes the hormone picture of an active h)da 
tidiform mofe that is grow ing in c/osc contact w ith 
the maternal structures The 3 remaining cases 
present a different picture The descriptions 
indicate that 2 of these were not productive at the 
time of the hormone assa} In 1 case cited bv 
Philipp the growth was surrounded by a la}cr 
of fibrin and therefore was not in actual contact 
with the uterine wall The second case was pre 
sented by Bleuler as a molar missed abortion of 14 
months duration The third ca e was reported by 
Koehler who advanced no explination for the 
negativ e hormone tests 
bev era) other instances of low h vrmone efimina 
tion appear At the first glance this would seem 
to contradict the firvdic s t v the preceding group 
but clo e analv sis corrects this impression Case 2 
(F Schultze Rhonhof) m the rat unit table shows 
the hormone elimination in a 9 months ttu sed 
abortion of a mole In the rabbit unit tabic 
Cases 3 and 4 reported b} Schoencck the molar 
specimens ' ere made up principal!} of fibrous 
tissue with comparative!} few vesicles Ca« 1 
(Dabne}) with a hi tor} of s}tnptoms of >3 
months duration and with uterine enlargement to 
the level of the umbilicus suggests 1 degenerating 
mole The original report contained no detailed 
description of the mole following its evacuation 
In Case 2 (Frank personal communication) a 
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TA.BLE I —THE CONCENTRATION OE PREGNANCY 
PROLAN (CHORIONIC HORMONE) IN THE 
URINE OP 29 PATIENTS WITH HYD AT ID IF 0 RM 
MOLE WHOSE CASES WERE COLLECTED PROM 
THE LITERATURE AND BY PERSONAL COM- 
MUNICATION 

No 


Mouse units per liter Case! 

5 to 800,00a 4 

1 to 260,000 7 

1 to 200,000 5 

jo to 55,000 4 

Negative Aschheim Zondek 3 

Rat amts pec titer 

83,000 1 


Rabbit units per liter 

16,600 1 

4,760 1 

500 1 

200 1 

single specimen of urine was titrated 24 hours 
after spontaneous expulsion of the mole Any or 
all of 3 factors may have been responsible for the 
low titer a single urine specimen, the possibility 
that degeneration had occurred prior to expulsion, 
and the fact that 24 hours had elapsed between 
the molar expulsion and the collection of the 
urme With these logical explanations of the low 
titer in the atypical cases, and with the enor- 
mously high titer of prolan for those in the 
actively growing stage, it is apparent that the 
elimination of the chorionic hormone in viable 
molar pregnancy can be depended upon to exceed 
that which occurs m normal pregnancy after the 
third month, provided accurate quantitative de- 
terminations with 24 hour specimens of urme are 
made Since the third month pregnancy peak is 
temporary, repeated quantitative titrations at 
that time will enable differentiation 

Because several workers have used blood serum, 
some of their results are presented in Table II 


TABLE II —THE PREGNANCY PROLAN CONTENT 
OP THE BLOOD SERA IN II PATIENTS WITH 
HYD ATIDIPORM MOLE WHOSE CASES WERE 
COLLECTED PROM THE LITERATURE 

Rabbit units 
per Uter 

2 to 333.°°° 

I to 200,000 
SO to 75,000 
20 to 25,000 
2,000 

Of the 11 patients m this senes, io showed a titer 
of serum prolan far in excess of that seen m normal 
pregnancy, except at the physiological peak In 
the eleventh case the test was made 24 hours after 
spontaneous expulsion of the mole The w orkers 
who reported these cases used rabbits routinely 
(Hmglais, 7, Geurm, Valmale) By this technique 
—the use of blood serum and rabbits— the prob- 
lem of hormone analysis in cases of suspected 
hydatidiform mole is reduced to the utmost sim- 
plicity, and the results justify our confidence m 
its diagnostic accuracy 

Personal cases Of 8 cases which I have studied 
personally, 4 exemplify the actively growing mole 
with greatly increased urinary prolan excretion 
In all 4 a positive diagnosis was established by 
hormone analysis, and treatment was instituted 
before the passage of vesicles had occurred 
Three were studied thoroughly from the hor- 
mone point of view , both before and after eradica- 
tion of the mole The findings are summarized in 
Table III, which furnishes a clear-cut hormone 
picture of the typical molar pregnancy The 24 
hour urinary excretion of the chorionic hormone 
greatly exceeds that which occurs m normal preg- 
nancy , w hereas the blood serum content may reach 
ex en higher levels The grossly' normal concentra- 
tion of urinary' estrm is striking, and may 7 have 
some diagnostic significance, particularly m mak- 
ing a differentiation between inevitable abortion 


No 

Cases 

3 

2 

3 

2 

1 


TABLE III -THE CONCENTRATION Or THE GONADOTROPIC AND THE ESTROGENIC HORMONES 
IN THE BODY rLUIDS OE 3 PATIENTS WITH ACTIVELY GROWING HYDATIDirORM MOLE 


(Personal cases) 


Name 

Freoperatn e 

Postoperatn e 

Unne 
prolan — 

Rab V 
per -4 hour* 

Serum 

prolan—* 

1 Rab U 

1 pet liter 

13 tine 
estrm— 

M U 

per 34 hour ■> 

\ esical 

fluid pTolan — 
units per liter 

1 Ovarian cyst 
i fluid prolan — 

M U per liter 

\ esical 
estrm — M TJ 

Ovarian 
fluid eotnn— 

M U 

DW 

gi 000 

| Not done 

’ 

40 000 M u 

roo 000 

5 000 j 

TO OOO 

j 7 

So 000 

| 160000 1 Not done 

160 ooo M u 

Not done ; 

Not done 1 

Not done 

Rk 

10S 000 

| 1O0 000 f $ 0 00 

400 ooo Rab u 1 

Not done | 

Not done j 

Not done 
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Fig i a, left Path No 20,896 X78 Retained hjdatidi- X78 Curettmgs obtained 2 months following molar ex- 
form 0 tissue removed by curettage 2 months following ex- pulsion containing \acuolated trophoblastic tissue Note 
pulsion of a mole Note the large pale stained chorionic the irregularity in size, shape, and staining characteristics 
■wllus with marked proliferation of the trophoblast b, of the chorionic cells 

The clinical and the hormone pictures presented only 4 per cent showed positive reactions for 
by the patients herein reported and by those longer than 12 weeks In general, the hormone 
quoted from the literature indicate that 4 stages let el will return to normal within 3 months fol- 
of activity may occur m the life history of hyda- lowing the termination of molar pregnancy, but an 
tidiform mole First is the actively growing tumor abnormal level that persists for a longer time does 
with the typical clinical signs and a tremendous not necessarily indicate the presence of chorio- 
prolan concentration The second stage occurs in epithelioma, pro\ ided the le\ el does not rise dur- 
the form of a minor extent of molar degeneration, mg this time 

often accompany mg a \ lable fetus, with moder- The next question is that of the dependability 
ately excessn e or normal prolan excretion The of a single negative prolan test after molar preg- 
third form is the recently'’ degenerated or partially' nancy' Such a reaction oilers no assurance that 
encapsulated mole, wuth doubtful clinical criteria the danger of chorioepithehoma has passed The 
and a decreasing prolan titer The fourth stage is possibility’ that a prolonged latent period betw een 
the missed abortion of a mole which is accom- the antecedent pregnancy’ and the development of 
panied by r a prolan excretion that is less than that chorioepithehoma may occur has been empha- 
occurrmg in normal pregnancy’ This should not sized by' Feiner and bv others The longest period 
result in condemnation of hormone titration as a for such latency' to persist, w ith frequent negatn e 
diagnostic procedure in hy'datidiform mole, but it 
should emphasize the importance of correlating 
the hormone findings and the clinical picture 
presented by' each problem 

THE INTER! AL BETWEEN EVACUATION 
OF THE MOLE AND RECOVERX 

Hormone analysis m hydatidiform mole has 
given rise to additional problems such as the 
length of time that elapses betw een molar evacua- 
tion and restoration to the normal hormone pic- 
ture and the degree of assurance that this return 
offers against the likelihood of subsequent chorio- 
epithehoma In an attempt to solve these prob- 
lems the writer has collected 46 cases from the 
literature and from personal communication, in 
addition to 8 cases that were obsened personalh 
The wide range of this interval between the pre- 
existing mole and reco\ ery is seen m Table V to 
extend from 6 day s to 10 months All but 5 of the 
cases became test-negative within S weeks and 



„ “O «30 150 »70 

Doj* Following ef M it 


lig 2 Cast 7, M r The concentration of the chorionic 
hormone 70 days following molar expulsion with the de 
m , ™ ncentratl °h subsequent to currettage until 
negatn e tests appeared 176 days after evacuation of the 
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F g } a 1 Ct <\% U Shnung Ifc g du Wall in 
unn ty one ttaUon f jbe ebon b m n 1 llo»i 
tomv f r kyd Id! rm m !< Tie Bnt neg I 


t« t a biiJdfj dj tile ope t n b The « a y 
ct t( it / p an early n mat g stati 6 m n(h 

I II ng tec etyi m mol t p * n n y 


tests has been recorded a 6 month This inter 
e ting subject w iff be discus ed it* the action upon 
chorioepiihehomn Tor p csent purpo es jt may 
be stated that a follow up period of at least rz 
months after the first negative hormone test sub 
sequent Jo molar pregnancy is ne essary for adc 
quute proof that malignant degeneration has not 
occurred 

1 mount cases A summarv of postmolar hor 
mane follow up on 8 patients v ho have been 
observed p rsonaliv is shown in Table M In the 
3 instances m which h} sterectoraj was performed 



the time required for the disappearance of prulai 
varied according to the prolan concentration at 
the dm* of operation A imilar ratio is seen in 
the 3 cas s of pontaneous ev acuation 
Ca es 7 and 8 illustrate the fact that prolonged 
posttne reactions without a quantitative increase 
in prolan do not indicate the development of 
chonoepithehoma Berau e of ihc importance of 
this oh matron a detailed account of th <e case* 
follov s 


Ca e j g* e a hist > of ml rm tt t fi l bt <f g 
i c Ik t| I n l»nl miSprityt/po 
ewmi *ti n the h« «l njlob nornl n w 
lh I nis l si .skilly enU ged *nl ~o!t d »S '1 
M d» s p gth ughtb j 1 1 Afti <Jma 


c mj sdsdtFg a a d b) nit 

pr i t dy vnrf c»< i In M n l( J6o vbb t ' 

n J4 fi t 5 < m n 1 ne Ope I on ef 

th i t Svbsemj at t at t t p Ii <Uw 
l n (f k i tho aai, J 1 'ret 1 fiirm n in 
1 b l p in Jr r per* 1 d f ri y F h 
th r » f t n hr dmao tests a* eg ! 
M hi j a m l me ini i pe rod or urrrd K 

Ml d by m ssed pc i J 1 e to p g ncy 


J! 

be 


In this particular case the hormonal and clinical 
coarse demonstrated the superior;!} of repeated 
quantitati e prolan anal) ses over the microscopic 
interpretation of curetting as a guide to therapv 
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PAYNE HORMONE STUDIES IN HYDATIDIFORM MOLE 


TYBLE VII— TIME BETWEEN ABORTION OR 
MOLAR E\ YCUYTION AND DIAGNOSIS OE 
chorioepithelioma (44 cor lected cases) 

\o 

lime Cases 

6 dajs 2 

2ito3oda>s 

5 to 7 weeks 6 

8 to 10 weeks 9 

3 to 6 months ° 

6 to 12 months 3 

20 to 30 months 3 

5 Vi years 1 

Diagnosis made within 12 months 4 ° (91%^ 

Because of irregular spotting, a dilatation and curettage 
n ere done at that time The curettings resembled necrotic 
retained secundines with the exception of one small piece 
of tissue which looked alive, and upon section was found 
to consist of actively growing chorionic tissue, impelling 
the pathologist to suggest a hysterectomy (I lg 4) This 
operation was deferred because of the gradual decrease m 
prolan elimination Subsequent determinations showed a 
persistent drop in the urinary concentration, but the re 
actions remained positiv e for a period of 130 daj s follow - 
mg the abdominal hysteratomj Monthly tests were 
negative for the neat 6 months, during which 5 normal 
menstrual periods occurred The patient missed her next 
menstrual period due to a new pregnancy The urinary 
concentration of prolan incident to the new pregnancy 
appears m Figure 3b, wherein the ph)Siological peak with 
the later recession is shown 


TABLE VIII —HORMONE TEST NEGATIVE FOL- 
LOWING EVACUATION OF A MOLE OR ABOR- 
TION— THEN POSITIVE, TO INDICATE DE- 
VELOPMENT OF CHORIOEPITHELIOMA IN- 
TERVALS BETWEEN NEGATIVE AND POS- 
ITIVE TESTS SHOWN 


Ne^ativ e 

Positive 

12 da>s 

42 days 

10 days 

49 dajs 

30 days 

60 da> s 

11 da>s 

5S dajs 

15 days 

4 months 

4 days 

S months 

5 years 

S yrs , 7 months 


The occasional appearance of chorioepithelioma 
after an apparent length}' latent period tends to 
confuse the picture Four such instances are 
recorded in Table VII, and comprise the g per cent 
that were not diagnosed within a year of the 
antecedent condition A brief consideration of 
these cases follows In the patient with a 
years’ “latent period” (Schumann), the chron- 
ology of e\ ents suggests the likelihood of a second 
miscarriage or of a mole, 5 years after the first 
with subsequent development of chorionic malig- 
nancy In none of the 3 remaining cases were 
hormone tests made prior to the one that con- 


Here again the persistence of activel} growing 
chorionic tissue as long as 4 months after molar 
evacuation did not indicate that chorioepitheh- 
omatous degeneration was in progress, as evi- 
denced by the decrease in prolan elimination and 
the subsequent clinical course 

THE INTERVAL BETWEEN THE PRECEDING CON- 
DITION AND THE DIAGNOSIS OF CHORIOEPITHE- 
LIOMA 

While the early diagnosis of mole is highly de- 
sirable, more important is the immediate detec- 
tion of chorioepithelioma The insidious nature of 
this condition and the inadequacy of former diag- 
nostic procedures often have resulted in its hope- 
less advancement prior to its detection (3, 9, 12, 
iS, 25, 35) Furthermore, the false suspicion of its 
presence many times has led to needless mutila- 
tion which would have been avoided by more 
deliberate consideration Hence this section, 
which is based upon a stud} of 44 collected cases, 
is of tremendous practical interest This interval 
is seen in Table VII to have varied from 6 days to 
3 X A } ears In 91 per cent of the cases, however, 
the hormone diagnosis w as made v, ithin 1 2 months 
The time between hormone tests often was ex- 
cessive Manv of the cases might have been 
diagnosed earlier by means of more frequent 
hormone determinations 


firmed the diagnosis of chorioepithelioma Adair, 
m a personal communication, cited a curettage 20 
months after a molar pregnancy which revealed 
chonoepithehomatous tissue Hormone tests con- 
firmed this finding Mazer reported the case of a 
patient who, after bleeding for 22 months, for 
which 2 curettements and 1 radium implantation 
had been done, was shown by hormone study to 
be suffering from chorioepithelioma The last case 
(Feiner) was diagnosed 30 months after a mis- 
carriage, which had been followed, within 2 
months, by 3 curettages, none of which revealed 
significant tissue changes As Femer suggests, 
earlier prolan determinations may hav e enabled a 
correct diagnosis before widespread metastases 
developed 


n. oiugic uegauve xeacuon uoes not justii} dis- 
continuance of the periodic tests The truth of 
this statement is borne out b} the occasional 
appearance of a negative test, to be followed by 
positive reactions, to indicate the development of 
chonoepithelioma Seven such occurrences are 
tabulated m Table VIII m which the shortest 
interval between negative and positiv e reactions 
is 30 da} s while the longest interval was 7 months 
The methods of hormone analysis that were 
used in the diagnosis of chorioepithelioma varied 
considerably In half of the cases nothing more 
than qualitative tests, either single or multiple, 
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PAYNE HORMONE STUDIES 

1 ABLE XX — CHORIOEPITHELXOM -V SHOW ING THE 
WIDE VARIATION OR THE ERINARX PROLAN 
CONCENTRATION (PERSONAL CASES) 

Titer 

Ca^e No Rabbit units per 24 hours Remarks 

, 86,000 Widespread metastasis 

2 3S,ooo Widespread metastasis 

j 28,800 Widespread metastasis 

4 24,150 No metastasis, recovery 

5 9,650 No metastasis, recovery 

6 Negative Urme collected imme- 

Fnedman diatelj alter opera- 
tion 

diagnostic hormone titer indicates the necessity 
for the identification of increasing prolan concen- 
trations as evidenced by repeated quantitative 
determinations to be made at weekly or biweekly 
raterv als 

Personal cases The author has studied 5 cases 
of microscopically proved chorioepithehoma by 
hormone analysis In all of these analyses, 24 
hour specimens of urine were used, and the results 
vv ere expressed in terms of rabbit units per 24 hour 
excretion Three of these cases presented wide- 
spread metastases and succumbed shortly after 
the hormone titration, whereas the 2 remaining 
patients recovered (Table XI) Of the patients 
who recovered, Case 5 is detailed in order to 
illustrate the value of repeated quantitative hor- 
mone titrations, and to emphasize the fact that 
excessive prolan elimination is not a necessary 
requirement for the diagnosis of chorioepithehoma 

Case 5 Patient was admitted with a historv of having 
passed a mole 6 weeks previously Bleeding had ceased 
within a week and did not recur Pelvic examination was 
essentially negative Quantitative titration of the urinary 
prolan showed the following upon admission, 5,560 rabbit 
units per 24 hours, 1 week later, 9,650 rabbit units in 24 
hours The diagnosis of chorioepithehoma vv as made and a 
total hysterectomy was performed Two weeks later, a 
quantitative hormone titration showed 3,360 rabbit units 
of prolan per 24 hours The unnary prolan gradually 
decreased in quantity , and disappeared 7 months follow mg 
the operation Subsequent tests bav e been negatn e, and 
at present the patient is m excellent condition 

Case 6 illustrates one of the difficulties to be 
encountered in the microscopic diagnosis of chorio- 
epithelioma 

\ supravaginal hysterectomy was performed for what 
was believed to be functional uterine hemorrhage The 
uterus contained an uei that suggested chorioepithehoma 
Immediately after the operition, a specimen of urine was 
e oik e It'd for i 1 radium test which w is negative Micro 
seopn study of the suspieious irea showed marked aetivitv 
of the treiphob! istic cells with sueli extensive invasion of 
the myometrium that a pathological diagnosis of chonoma 
rnahgnum was made (lig 5) Subsequent to the operation 
routine 1 nedman tests remained negative for 12 months 
and there has been no ev idenee of recurrence or metastasis 


IN HYDATIDIFORM MOLE 93 



Tig 5 Path No 20,669 X78 Section from the uterine 
wall showing marked trophoblastic activity with infiltra- 
tion of the myometrium by Langhans’ and syncytial cells 
No clinical or hormonal ev idenee of chorioepithehoma 

The author does not submit this case as one of 
chorioepithehoma It is included in the group to 
draw attention to the fact that because of mis- 
leading microscopic pictures other uteri may hax e 
been removed needlessly, when adequate pre- 
operative hormone study would have led to their 
conservation 

The successful treatment of chorioepithehoma 
is dependent upon its early diagnosis, which can- 
not be made by any isolated sign, symptom, or 
test The diagnostic aids, in the order of their 
practical importance, are first, quantitativ e pro- 
lan studies, to be repeated at regular intervals 
second, microscopic study of the tissues removed 
by curettage, third, the clinical picture presented 
by each doubtful case 

THE HORMONE PICTURE FOLLOWING TREATMENT 
TOR CH0R10EPITHELI0MA 

Just as hormone titrations at regular intervals 
will permit earlier diagnoses of chorioepithehoma 
so will similar postoperativ e studies sen e both as 
a prognostic aid and as a guide to therapy The 
persistence of positive prolan tests or the* subse- 
quent development of positive reactions suggests 
local recurrence or distant metastases This fact 
has been pointed out by Mack, Manhoff, Ger- 
ntzen, and Ruzinski, each of whom reported a 
death from vv idespread chorioepithehoma in vv hich 
the prolan tests either remained positive or be- 
came positiv e at v ary ing intends following oper- 
ation This obsenation was confirmed in°i case 
in our experience 

X-ray therapy following surgical remoi al of 
chorioepithehoma is in general use and has been 
followed by occasional phenomenal recox enes 
This form of therapy may give rise to confusing 
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CANNON THE SPLIT VERMILION BORDERED LIP FLAP 




^ — 1 — “ . j often 

C U , 

is best 

deficiency of tissue bulk m the prolabium p orf j erGC ] 
the prolabium and adjacent scar w ere evcck . , , 

on the left was slightly curled 'T 1 ” e lack OI 
vertical length of the bp prse With this method IS 
elevated vermihon bor^ntages In order to avoid 
base of, the a< [ ( [ j_ lssue to the upper lip, 

a modification of the flap is here suggested 
The switching of vermilion bordered lip flaps 


was originally described bv Estlander in 1872 
Since that time many authors have illustrated 
methods of using these flaps in deformities of 
either lip In the upper lip the ape\ of the flap is 
inserted into the floor of one nostril or the other, 


or its tip is amputated, thus leaving a transverse 
scar below r the columella There is general agree- 



Fig 3 Illustrating the use of the split \enruhon bor- 
dered flap to replace the prolabium a and b. Before opera- 
tion Note the notching of the lip and the ele\ ation of the 
vermilion border on the patient’s left In the profile can 
be seen the tight upper lip, the redundant lower lip, and 
the rounded tip of the nose c. The intermediate stage m 
turning the flap, showing the pedicle intact d, Condition 
a few days after cutting til pedicle and adjusting the lip 
borders e and f, Re The scars on the 

r „ o disappear witb . r,rr ‘ M “ 

I U , iassachusetts 

msure the proper fitting of the flap to the upper 
hp (Fig ra) The points in the upper lip are 
marked first, bv use of an absorbable dye The 
position of these marks will vary according to 
the operator’s interpretation of the individual 
problem With calipers these marks are trans- 
ferred accurately to the lower hp at equal dis- 
tances from the midline The full thickness of the 
lower hp, including the mucosa to the bucca! 
formv, is then incised, leaving on one side only the 
attachment at the vermilion border where the 
coronary artery lies The tip of the flap is best 
split at the same time The lower hp defect must 
be carefully and accurately closed to insure per- 
fect healing (Fig ib) If ter the upper hp is 
opened and the incision extended into the floor 


ment that these results are not completely satis- 
factory Bv splitting the apex of the triangular 
vermilion bordered hp flap a better balanced 
upper hp can be obtained 

In the use of this flap the vertical lateral suture 
lines of the upper hp he equidistant from the mid- 
line and the scars disappear within the floor of the 
nose Oblique suture lines emerge from the 
nostrils and meet at the base of the columdla 
where thev are practically' invisible By' varying 
the length and width of the two pointed flaps 
formed by splitting the apex of the flap from 
the lower hp, the columella and tip of the nose 
can be advanced considerablv Likewise the 
vertical length of the lip can be increased bv 
increasing the horizontal angulation of the two 
halves of the apex thus correcting any notching 
of the hp in the midline 

The operation must be planned carefully and 
each incision indicated and measured exactlv to 

r rvm the Plavtii Clime ui the Mawchu-ctts General Houiitv! 


of each nostril at the base of the columella, the 
flap is sutured in place with the 2 sets of marks 
adjacent to one another (Fig xc) 

If ter operation the lower jaw is held fixed by a 
Barton bandage This is especially important 
during the period of recovery from anesthesia 
It is left m place for several day s until the patient 
is accustomed to the pedicle across the mouth 
The diet consists of liquids fed through a tube 
inserted at the corner of the mouth 

The collateral circulation between the flap and 
the hp is usually adequate in 2)4 to 3 weeks 
This can be tested by temporary digital compres- 
sion of the pedicle for se\ eral minutes If the color 
of the flap remains good, the pedicle is cut and 
the mucosa] border of the two bps adiusted 
(Fig id) 

The 2 cases described here illustrate different 
way s of using the split vermilion bordered flap 
The problem presented by the first is one pri- 
marily of a tight upper hp following harelip 
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TABLE Ml —THE TIME REQUIRED FOR THE 
DISAPPEARANCE OF THE CHORIONIC HOR 
MONE FOLLOW I*sG TREATMENT OF CHORIO 
EPITHELIOMA WITH RECO\ ER\ (36 COL 
LECTED CASES) 


* t 7 d ya 
8t 4d y 
S t 3 d ys 
3 t 45 day 


Negatx 1 1 th n 3 m ths (95 p nt) 34 

hormone titr* ' ne N^d that temporary 

The second is interesting b?^ } 

punt the way to a new method of handling the 
complicated problem of the partial double hare 
lip By using the prolabium for the central por 
tion of the lip in the primary repair it is possible 
to close the lip with far less tension and yet have 
the lip and vermilion border closely resemble the 
normal When the child 1 10 to 1 2 years old 
the prolabium can be excised and replaced by a 
split yermilion bordered flap from the Ioy\er lip 
Thi add bulk to the lip improyes the appear 
ance of the yermilion border and deepens the 
sulcu between the lip and the ah eolus for better 
fitting of a prosthesis if one is necessary The 
relative fullness of the low er lip js reduce 1 merely 
by the removal of the flap 
A general anesthetic is u ually preferable in 
these cases because the patients are seldom old 
enough to Co operate under a local nerve block 
The latter method when used is safer than local 
infiltration because infiltration may jeopardize 
the blood supply of the flap The general anes 
thetic can best be administered with an intra 
tracheal tube inserted through the mouth A 
constant airway is insured an 1 the danger of 

i I 

, -&K 


form mole disclose that anv of 4 types of molar 
activity may be encountered Since each type 
presents distinctive clinical and hormonal char 
acteristics both aspects must be considered in its 
identification 

Following molar evacuation regularly spaced 
hormone titrations for a year are nece sary to 
differentiate between recovery and the develop- 
ment of chonoepitheboma An lucres e in prolan 
values denotes the presence of malignant degen 
eration or intervening pregnancy while a gradual 
decline or the lack of an increase even over a 
considerable period of time indicates the absence 
of chonoepitheboma 

In the diagnosis of chonoepitheboma repeated 
v quantitative prolan titrations are invaluable The 
\final decision does not rest upon a single qualita 
vjve or quantitative determination but upon the 
t -nonstmtion of increased values over a short 
the Vtf observation 

availabVng treatment for chorioepithelioma 
tions anov^ hormone studies are useful both as a 
betw een the ,W a guide to subsequent treat 
Ca E C mpl t d' \ 
p red ly hldh d K q 
w pert m d t ad e th t p 
1 p badly sc d d tnt di t d m as r 

uig 1 ir t I th the 1 ith th f 

flap c t m t d Id m. 1c q 1 th ppe d 

1 rlps(FK a dfi) At ope l fh pp I p 
p d th mdl the t as f th c si t 
th fl f h t 1 A flap c tun t w d in red 

t fit th d f t th pp 1 p w ed f m th 1 f 

tpThtpw lit d k f th p? d th flap 

s t h d c th pp Ip Th e ksl t Hi pd I 

w c t d th tn 1 p b rd m dj t d r d d) 
C s Pt t ID MS St L I tldbl 

ha bp p d h Idb d I th ! I tp Ih 

p I b m n tdtf d t f rm th mull ho 
mdl Thpfil fthlpasgdbt th re s 
Uhl t h R t th p I b m (f B 3 d b) B se 
f th rel t ely lu,ht def rouiy »h h f th 1 
f o t " dll ult Is 1 C 1 dj tm t be th 

th 1 p mdl p mise mplet ly t d t ry it 
Th d tu pit ml bo d d n p 

1 / mad be 5 f th t hm d be I th 
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dehcienc} of tissue bulk in the prolabium U operation 
the prolabium md adjacent scar were excised, the incision 
on the left was sbghtlv cuncd outward to increase the 
vertical length of the lip proper and thus to loner the 
elevated vermilion border on that side Ii\ freeing the 
base of the columella, the tip of the nose uas advanced 
\ split vermilion bordered flap from the loner lip was 
sutured into the defect (I ie 3c) Three u cehs later the ped- 
icle uas cut and the borders adjusted (1 ig 3, d, e and f) 

SUM\! \R\ 

A modified vermilion bordered lip flap useful m 
secondarv correction of the double harelip is 
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1 ig 3 Illustrating the use of the split vermilion bor- 
dered flap lo replace the prolabium a and b, Before opera- 
tion \otc the notching of the lip and the elev ation of the 
vermilion border on the patient's left In the profile can 
be seen tlie tight upper lip, the redundant lower lip, and 
the rounded tip of the nose c. The intermediate stage m 
turning the flap, showing the pedicle intact d, Condition 
1 fen davs after cutting the pedicle and adjusting the lip 
borders c and f, Results a months later The scars on the 
lip disappear within the floor of the nostrils The profile 
of the two lips is improved 'I he tip of the nose is advanced 
1 urthcr correction of the nose itself will be done several 
vents Inter 


described and illustrated Two eases in which 
this procedure was used further to correct a 
harelip are presented 
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MOLYBDENUM STEEL LAG SCREW IN INTERNAL 
FIXATION OF FRACTURED NECK OF FEMUR 

FRANK A LORENZO M D , Punxsutiwney, Penns) lv-inm 


F RACTURE of the neck of the femur 
usually occurs m persons over 60 years of 
age It frequenth leads to many fatal- 
ities and much chronic invalidism, and 
may result in extensive deformity', even v, hen 
considerable function has been restored When 
fracture occurs at a high level, subcapital, the 
blood supply to the head of the femur from the 
neck is damaged The supply by way of the 
ligamentum teres usually' is inadequate When 
fracture occurs at a lower le\ el, part of the pos- 
terior capsule usually is left attached to the proxi- 
mal fragment, affording it, at best, a feeble 
blood supply 

Smce the fracture commonly occurs at an age 
when the cortex of the bone is thinned and its 
internal structure is w eakened, the power of the 
bone repair is diminished The more extensive the 
penosteal attachment to the proximal fragment, 
that is, the farther toward the trochanter the neck 
is divided, the more adequate is the blood supply 
and the better the chance of union It is now 
recognized that even in old people there is usually 
an ample supply of blood to the femoral neck 
Surgeons who have operated on recent fractures 
have seen the capsule of the joint filled w ith blood 
The union of these fractures is governed by 
hyperemic decalcification and ischemic recalcifica- 


mtroduction of the second Kirschner wire, to run parallel 
to the first wire In order to get the proper length screw 
for the immobilization of the fracture, measurement is 
taken from the middle of the head of the femur — point G, 
immediately below the great trochanter, represented by 
line I This measurement is superimposed upon the 
measunng rod and in this manner the number of quarter 
inches are counted on the marker, giung the correct 
measurement for the length of the screw necessary for the 
immobilization of the fracture 

Tig 3 Two V32 uich Kirschner wires ha\c been intro- 
duced in a parallel plane G represents the w ire in the center 
of the shaft of the head of the femur H represents the 
second Kirschner wire which is ]A inch below the first 
Kirschner ware or G These wires are introduced for 
stabilizing the fracture G, the first Kirschner wire, or 
central wire, acts as a guide o\ er which the screw is 
introduced 

Tig 4 The 2 parallel Kirschner w ires are in position and 
the screw is being introduced over the first Kirschner 
wire G 

Fig s The screw is m position and the fragments are 
immobilized The tw o parallel Kirschner w ires, G and H, 
ha\ e been w ithdraw n 


tion Wien the fragments are imperfectly immo- 
bilized, movement gnes rise to continued liypcr- 
emic decalcification If there is no immobiliza- 
tion, this process goes on until the whole of the 
femoral neck has disappeared 

Plaster spica, which holds the fragments fixed to 
some extent but is without complete control of 
rotary movement, shows less degree of decal- 
cification, nexertheless union is delayed, and if 
the fractures unite there is frequently a shortening 
of the neck 

Operatne measures should secure absolute im- 
mobility' The greater percentage of fractures 
unite firmly without decalcification and with 
minimum shortening of the bone 

When the fracture is high enough to he above 
all capsular attachments, the proximal fragment 
may’ be completely avascular, and m such a case 
there will be roentgenograplnc evidence later 
The proximal fragment will retain its original 
density and will not participate in neighboring 
decalcification The fact that a fracture of the 
femoral neck may' reduce or even cut off the blood 
supply of the proximal fragment has important 
clinical applications 

The union of high cervical and subcapital frac- 
tures of the femoral neck is slow as compared 
with basal fractures The impaired vascular sup- 
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pi) maj ircuiot for slower union but it is not 
always the cause ol non union High fractures of 
the femoral neck, will usually unite if immobiliza 
tion is pe feet ard only if continued for 4 to 
0 mmths and in som ases even lonj. er This is 
the main reasm f>r the succe s of the Smith 
Petersen nail the use f which prevents r tirv 
and angular movements of the fragments How 
ever experience has shiwn that gteatest success 
isattained only vhtntl e fractures have been prop 
erlv reduced and the line of fracture immobili ed 
eliminating all movements of the fragments 


The bone of the head of the femjr can be 
revascularired andwiH regeneratt bv the inv"Ston 
of ne 1 blood vessel from the d s al fragment 
Articular cartilage is less tolerant \\h a it is 
ompletelj deprived of blood for anv length of 
time it may ndergo legenerative change with 
resulting arlhnti rherefrre in very high fern 
oral neck fracture ab olute immol ihzation is a 
matter of urgenc) not only to secure union of the 
fracture but also to minimize the period durin 
which the Wool supply of the articular cartda e 
is impaired 
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The danger of arthritis of the hip joint from 
subcapital fractures suggests that earl} weight 
bearing is inadvisable It seems probable that 
weight bearing a few' weeks after operation and 
before the fracture is united and before the car- 
tilage has regained its blood supply will increase 
the tendenc} to degenerative bone and joint 
destruction 

The operation is mad\ isable after the first 6 or 
8 weeks in high fractures where it is probable that 
the blood suppl} of the head is impaired 
When the roentgenographs prove that the head 
is completely a\ ascular the procedure is definitel} 
contraindicated 

OPEKATIAE TtCHMQUE 

Reduction is accomplished with the use of 
Leadbetter’s modification of the Whitman meth- 
od, 1 e , (i) the knee and hip are flexed to go 
degrees with traction upward, (2) internal rota- 
tion is maintained with traction and flexion, 
(3) the leg is brought dowm in measured circum- 
abduction and internal rotation 

The heel palm test should be applied, with the 
leg in abduction and internal rotation Antero- 
posterior and lateral x-ray pictures should be 
taken to check the position of the fragments A 
graduated steel marker is placed parallel to the 
long axis of the femur to determine the length of 
screw to be used 

We prefer to operate wnth the fractured limb in 
a position of flexion at the knee with extension, 
slight abduction, and internal rotation To keep 
the patient immobilized, arm supports and well 
padded cross piece at the flexed knee are used, 
with an assistant holding the leg in abduction 
and internal rotation It is very important that the 
assistant carefully hold the fracture m position , 
as stated 

After preparation of the field, a line is drawn, 
gentian violet being used, from the spine of the 
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Tig 7 Case of Mrs L S Mrs L S , age 77, frightened 
bj a snake, backed aw a> sudden!} and fell to ground 
a, Anteroposterior view showing original fracture through 
neck of left femur with marker in position b, Antero- 
posterior view showing Kirschner wires m position stabil 
izing the fracture, pnor to introduction of lag screw 
c, Anteroposterior view showing the lag screw being intro 
duced over Kirschner wire of choice d, Anteroposterior 
view showing screw m position with rigid co-aptation of 
fragments e. Lateral view showing lag screw in posttion 
Wires remov ed 


pubes to the anterior superior spine of the ilium 
The line is bisected At the point of bisection the 
position of vein, artery, and nerve is indicated 
A distance of }4 inch is measured out toward the 
crest of the ilium, and yf inch below the gentian 
violet line a dot is made For all practical pur- 
poses this dot represents the center of the head 
of the femur 

An incision is made parallel to the shaft of the 
femur, beginning at the lower portion of the 
trochanter on the lateral surface for 4 to 5 inches 
All structures, 1 e , skm, fascia, muscles, down to 
bone, are sectioned with one sweep of the knife 
Towels wnth Michel clips or Moymhan damps are 
used to block the incised skin completely The 
thickness of the femur is felt between index finger 
and thumb The center of shaft of femur is 
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determined at the origin of the vastus extemus 
muscle below the great trochanter A periosteal 
elevator 1 used to reflect the attachment of the 
vastus extemus mu cle and the periosteum at 
this point 

A 6- inch Kirschner wire is then inserted The 
point of wire is started in the middle of the femur 


and directed toward the gentian violet dot keep 
ing the drill rotating m the proper plane of the 
thickness of femur The wire is introdu ed at the 
center of thickness of the femur /i inch below 
the base of the great trochanter The wire is 
introduced on a line and at the proper plane 
the operator should keep in mind the gentian 
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violet rlol nnrling the cutler tt( tht head of the 
femur One lnlf inch btlov orparillil to tht fir't 
sure, .t second kirschncr wire i« drilled into tht 
hend ol the femur 

\nttropnstenor end literal \ ri\ pictures arc 
then taken to check up the position ol these w irts 
l he first sure should shov approxitn itch or 
dircctlv through the center ot tht nttk and to the 
center or upproximitc center ol the head of tht 
femur Hit second v-irc should he in v parallel 
position to the first wire 

\Micn the anteroposterior md liter d \-ra\ 
pictures show that these two wires are in the 
proper po'iUon, a c.innulated reamer slightly 
sm illcr than the caliber of the screw is inserted 
o\cr the first wire or the v ire which is apprnxi- 
milelv or directly in the center of the neck 1 he 
cortex of the femur is drilled I he reamer is then 
remoted ihe proper length lag screw, v Inch 
length had been determined at the time the x-ray 
film was made with the mcisunng rod placed 
parallel to the femur, is then inserted oxer the 
first wire and inserted into the neck and head of 
the femur, the Kirschncr wire acting as a guide 
m the introduction In introducing the screw into 
position, the operator will notice that the threads 
ot the screw first come in contact v ith the cortex 
of the femur It is necessary for these screw 
threads to make purchase for themselves in the 
cortex \s soon as the distal end of the screw 
comes in contact with the head, it will be noticed 
that more purchase will be obtained and when 
the screw is fully introduced, the smooth or non- 
threaded part of the screw, which is }. A inch from 
the head, will be occupying the thickness of the 


cortex of the femur, and as the «crc v is suit home 
to its position, it w ill draw the distal and proxim il 
irignv'iits together, acting not unlile i gimlet, so 
thit tin trigments at the site of the fracture will 
become immobiincd, immox ible and coiptetcd 
Both Kirschni r wires ire then withdrawn end the 
operation is completed In closure of the wound 
in the routine manner lhc second kirschncr 
wire which is introduced piralltl to the first 
wire is used as e m liter of prec mtion, especially 
in suite ipita! fractures, so tint when the screw is 
introduced over the top wire when it tngiges the 
distil end, the steond wire acts is a st ebilircr so 
tint the held will not rotite 'Mileropostenor 
end literil films should then be made to rethtek 
the position of the fragments and to complete 
the records 

T he armimentarmm ntcessirv for this method 
of immobilizing fracture of the neck of the femur 
consists of (i) i measuring rod for determining 
the length of screw to be used, (2) two 0 inch 
kirschncr wires, (’,) s ri imer or drill for cutting 
cortex of femur oxer the first kirschncr wire 
( 1) a special wrench to fit head of lag screw, (^) 
the special lag screw 

1 he measuring rod consists of a piece of stain- 
less steel 8 or 9 inches long, marked off in }- A 
inches i his rod is strapped p irallel to the femur 
after reduction of the fracture An x-ray film is 
taken Ihe distance is then measured* on the 
x-ray film from top of head to cortex of femur 
1 his measurement is then superimposed on the 
measuring rod on the same x-ray film — measurin'' 
from the top of the head to the cortex of the 
femur in the line in which the immobilization is 
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to take place — and the number of 4 inches are 
counted on mea uring rod thus giving the actual 
length of sere % to be used It will also give the 
exact distance that the kirschner wire is to be 
introduced 

The reamer for cutting the cortex of the femur 
is slightly smaller in diameter than the screw 
This is threaded over the first kirschner wire at 
the site that the sere v is to be introduced and 
drilled through the cortex of the femur only The 
reamer is cannulated so that it will slide over and 
follow the direction of the kirschner wire 
The cannulated lag screw is hand machined 
from a rod of stainless steel known bv trade name 
of 18 8 S Mo It is very essential that the 
steel used in making these screws be of the finest 
quality There are many kinds of stainles steel 
on the market The strongest and most ductile 
free from oxidation and electrolysis is the metal 
of choice i e 18 per cent chromium io per cent 
nickel 2 j 6 per cent molybdenum which is spe 
clally cold rolled and processed so as to secure 
maximum metallurgical properties and to all 
practical tests corrosion free 

This steel has the strength and ductility of 
vanadium steel and the added advantage of being 
practically non corrosive It 13 much superior to 
v itallium duraluminum and monell metal all of 
which are objectionable— monell metal causes ti 
sue reaction duraluminum crystallizes in the 
pres nee of saline solutions and vitallium while 
non corrosive is entirely too brittle with a tend 
ency to the formation of air pockets in the metal 
as revealed in a ray films 
The thread of this screw is a special straight 
thread with a depth of / 6 in h and the thread 
extends from the distal end to ^ inch of the head 
Its weight is approximately K ounce 
This lag screw serves the following purposes 
(a) it immobilizes the fracture and holds the line 
of fracture in close coaptation so that no move 
ments take place at the site o the fracture (b) 
after the screw has immobilized the fragments it 
draws the fragments together and hold the frac 
ture rigidly in anatomical position 
In accordance with this screw the bone ele 
ments adjacent to the fracture are supported and 
maintained in the desired position by means of a 
threaded screw constructed and arranged to June 
tion as an auxiliary core of the neck of the femur 
the threaded portion of the screw having bearing 
engagement throughout a substantial area of the 
head and upper shaft in the region of the tro 
chanters whereby con iderable force may be 
exerted axially to the neck of the femur to draw 
the parts together 


Thi is a method for the reduction >f the frac 
ture of the neck of the femur which also provides 
an improved method of reduction and immobili 
zation 

This method provides means of maximum sup 
port for the bone elements adjacent to the 
fracture 

The claims for this method of fixation are a 
follows 

1 A method of reducing fracture of the neck 
of a femur which comprises temporarilv inhibitm 
rotativ e movement of the head with respect to the 
neck and thereafter affixing head to the neck 

2 \ method of reducing fracture of the neck 
of the femur and fixing the fra ments with tnt> 
parallel s i3 inch kirschner wires which prevent 
rotation of the head with respect to the neck and 
of subsequently inserting the screw element over 
the % inch kirschner wire which is through or 
approximately through the center of the neck and 
head in order to affix the head to the proximal 
end of the neck and shaft of the femur 

CONCLUSIONS 

1 A cannulated lag screw affords maximum 
fixation of intertrochanteric and neck femur 
fractures 

The armamentarium and procedure are rcla 
lively simple and inexpensive 

3 Osteosym thesis is used for immobilization of 
the fragments and not for wei e ht bearing 

4 It is important that the screw be irse ted 
into the head to within 4 to }-a inch of the carti 
lage of the head of the femur 

5 Operative procedure should be deferred un 
til the patient has recovered from sVock le 
usually 4 to $ days 

6 iV eight bearing is contra indicated before 5 
to 6 months or until there is clinical and x ray 
evidence of bony union 

During the past 10 y ears a eries of 30 case of 
fract-ires of the neck and intertrochanteric frac 
tures have been operated upon The first opera 
tion was done in 1930 Sufficient time has not vet 
elapsed in the majority of this series to draw 
definite and po ltive conclusions as to the final 
functional results 

If the Ia e screw is j roperly affixed in cases m 
which it use 1 indicated it gives ample fixation 
In thi series only one of the screws has become 
loo e or has been extruded There has been no 
immediate operativ e mortality no wound or bone 
infections or tissue reaction from the use of the 

spanless st el Th d aths occurred at later dates 

in senile patients from cardiac and \as ular dis 



A PERFORATED ULCER OF THE ILEUM OPPOSITE 
A MECKEL’S DIVERTICULUM 

WALTER G MADDOCK, MD.FACS, Ann Arbor, Michigan 

and 

MARK B COVENTRY, M D 


T HE case here reported is unique m that 
the ulcer was situated in normal ileal 
mucosa opposite the stoma of a Meckel’s 
diverticulum which was almost wholly 
lined with heterotopic gastric mucosa Aschner 
and Karelitz report the usual position for such 
ulceration to be most commonly at the neck of 
the diverticulum or m the ileum just beyond, in 
which cases the diverticulum, as in our case, is 
almost entirely lined with heterotopic gastric 
mucosa Occasionally, the ulcer is in the body of 
the diverticulum adjoining a patch of heterotopic 
gastric mucosa These two common positions and 
the site for the case here reported are shown in 
diagram m Figure i 

CASE REPORT 

white mate child, aged 2 years and 9 months, was 
admitted to the University Hospital with the chief com- 
plaint of blood m the stools The historj obtained from 
the parents revealed that when the youngster was about 1 
year of age he awoke one night with apparently severe 
abdominal pain The follow mg day dark red, clotted blood 
vv as found m his stools F ollow mg this the stools w ere tarry 
for several days He w as then apparently vv ell until about 
t year later, at w hich time a similar episode occurred This 
w as again follow ed b> a period during vv hich the boy vv as 
quite w e'l Three w eeks prior to the present admission, the 
parents again noted that the stools were dark red m color 
and contained a small amount of clotted blood No ab 
clommal pain was noticed Three days before admission, 
while the patient was playing, he suddenly complained of 
severe abdominal pain Soon after this his bowels moved, 
and again much dark red clotted blood was passed 

The family history, birth, and developmental history, 
and history of previous diseases w ere all noncontnbutory 
1 here had been no epistaxis, bleeding from the gums, or 
petechiae There was also no history of constipation or 
obstipation, nausea or vomiting 

Physical examination revealed a very pale white male 
child of 2 y 2 years who appeared chronically ill, rather list- 
less, and was not in pain The temperature was 101 ; 
degrees F rectally, the pulse, 145, and the respirations, 33 
per minute The skin was pale and had a sallow yellow 
tinge The mucous membranes were very' pale The only 
other points of interest were limited to the abdomen It 
was on a level with the thorax and was symmetrical No 
rigidity or spasm was noted and no masses were felt The 

From the Department oi Surgery of the University of Michi 
gan Ann \rbor, Michigan 
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liver was hard, smooth, and the edge was 4 centimeters 
below the right costal margin Rectal examination re- 
v ealed no abnormality The fecal material vv as light brow n 
in color, and no blood was present on the examining glove 

The patient was admitted to the pediatrics ward for 
study and transfusions The laboratory findings show ed a 
negative blood Kahn test, negative urine, a hemoglobin of 
18 per cent (Sahli), and a leucocyte count of 14,200 per 
cubic millimeter A differential count showed 67 per cent 
polymorphonuclear cells, 33 per cent lymphocytes, and no 
monocytes, basophils, or eosinophils A few nucleated red 
blood cells were seen The platelets appeared slightly di- 
minished The red blood cells were very pale and micro- 
cytic 

The patient was given a transfusion of 175 cubic centi- 
meters of citrated blood, and for 3 days seemed to improv e 
In the early morning of the fourth day the boy rather sud- 
denly became more alert and more irritable The tempera- 
ture at this time was 101 degrees F , pulse 122 and respira- 
tions 30 per minute The respirations increased rather 
rapidly to 45 per mmute, the pulse to r4o, the temperature 
to 102 degrees F Examination showed the abdomen to be 





- * ‘‘ ", sues lur uicerauons at Meckel s 

diverticula containing heterotopic gastric mucosa C 
Case reported showing ulceration and perforation opposite 
the stoma of a Meckel s diverticulum having a mucosa 

^TvTU ’m 3 ° ! ga ? tnc tyiK Tile formation of pepsm 
and hydrochloric acid in vitelline duct remnants has been 
demonstrated, and the ulcerations shown are at points 

an a dW S uS e ° f SUCh “ ImtaUng ^retion (Lmdau 
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Both the site of the ulcer in relation to the 
Meckel s diverticulum and the tremendous gase 
cus distention were unusual features in this case 
and the> sea ed to call attention a am to the pos 
stbihty of a Meckel s diverticulum being respon 
sible for abdominal complaints Curd in 1936 pre 
sen ted an excellent review of the histological ma 
terial found in Meckel s diverticula Ei ht> nine 
collected cases contained heterotopic gastric mu 
cosa and accounts of others containing duodenal 
glands colon mucosa and even pancreatic tissue 
vrere given \s to how these structures came to 
be misplaced Curd presents the two theories (1) 
The abnormal tissue represents dislocated mate 
rial engrafted in the vitelline duct and (2) the 
simpler and more obvious explanation is that the 
primitive endoderm which possesses the plunpo 
tentiality of developing into an> one of the sev 
eral types of epithelium or glands of the di estive 
tract is stimulated locally in some undetermined 
manner to develop into a tissue anomalous for a 
particular region Such stimulation has been 
thought to be irritation inflammation lack of 
brio and relatively retarded growth at certain 
levels It appears probable that any or all of these 
factors may be operative in vanable degree 
The clinical features presented bv our patient 
fit in well with those of the cases reviewed b> 
Aschner and Karelitz and Brown and Fember 
ton Ulcerations of a Meckel s diverticula are 
much more common in infants and children than 
in adults and bleeding from the bowel is a regu 
lar finding often coming in attacks associated 
with abdominal pain Other than showing a 
marked secondary anemia laboratory studies add 
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little direct information, being chiefly important 
m excluding blood dyscrasias and lesions of the 
upper and lower ends of the gastro-intestinal 
tract Ulceration from a Mechel’s diverticulum 
has potentially serious complications, 150 per cent 
of Aschner and Karehtz’s series had perforated 
and produced general or local peritonitis It is 
not always possible from routine studies definitely 
to diagnose the cause of bowel bleeding, but 
neither is it always safe to advise a further period 
of observation From experience one should be 
able to make a most probable diagnosis and con- 
clude that a laparotomy is indicated 
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treatment of tuberculous CAVITIES 

Irofe.sor CARLOS ROBERTSON LA\ALLF F ^ C S Hue os \ 


T UBERCULOUS C2Mtio are produced 
b> the destruction of a portion of the 
pulmonary parenchyma and are lined 
w ith a tubercle genetic membrane which 
has an ever gran mg tendency to increase in 
xolume Thi process of pulmonan destruction 
can be checked onty through a gradual decrease in 
the necrobiotic actix it) together with the elimina 
lion of the consequent waste products folloxxed 
b) the building up of a nexx lining of granulation 
tissue The object of treatment therefore should 
be the cicatrization of the walls of the cax it\ with 
their contraction and reduction in si e through 
the growth of fibrous tissue 

The inherent capacity of the peripheral tissues 
to contract is of the utmost importance thus 
attachment to neighboring solid structures such 
as bone or anv other such obstacles prevents 
collapse of the cax ity The cax ities usual!} heal 
rapidl} after puncture of the lung nucleus as 
described in former papers (5 6 7) In these 
articles xxe established the fact that we have 
alwajs found in the lungs of persons who have 
tuberculous affections in an) organ of the bod\ 
a specific place which shows a peculiar reaction— 
an area 0/ tissue which we have named the post 
allergic nucleus of tuberculous focal infection W e 
believe that this site was formed during the period 
of the infection and that it has the tx o features 
which h C Rosenow insisted were necessarj to 
make it a focal infection namel) a capacity for 
elective localization b> the micro-organisms and a 
variation in the usual form of these same rmcro- 
orgam ms and bacteria 

I uncture of this nucleus sets in motion a bio 
logical reaction xxhich cleans both lungs Then 
all of the infiltration exudate and x aste necro- 
biotic tissues are reabsorbed from the cax it) and 
neighboring structures 

Total collapse is accomplished provided the 
contraction capacitx of the new Iv dev eloped cica. 
tricial tissue is sufficient!) great and the mfiltra 
tion free peripheral structures are sufficientl) 
elastic to allow the retraction of the scar forming 
zone (Figs 1 2 3) 

In old encapsulated cav ities adherent to peri 
phera! solid structures and adjacent to thickened 
pleura and especiall) m those cases with manifold 
or giant cav ities we hax e observ ed that puncture 
seems to outline them b> mean of a well defined 
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border fibrosis While this process appears to 
reduce their size it does so only on a ver> small 
scale \V e also observ ed a thinning of the outer 
crusted zones perhaps becau e while former!) 
atelectatic the) have now become cmphxsemat 
otis 

We have also occasionalh noticed in patients 
who have been subjected to puncture of the 
nucleus of a tuberculous focal infection and have 
greatlx benefited b\ it that if concomitantly the) 
had one or more large cav mes with thick fibrous 
peripheries this la)er now becomes clear in the 
x ra) picture although it has become thinner and 
is not continuous because of reabsorption In 
them the draining bronchus is al o seen well 
defined and dilated 

Nevertheless in monthly tomo 0 raphic studie 
of these patients we found that the diameter of 
the cavities increase We attributed this to the 
increased quantity of air inhaled through the 
dilated bronchi thus distending the recently 
formed fibrous tissue of the scar It is a well 
known fact that precisely the opposite happens 
when a dramtng bronchus is obstructed In tVe 
latter instance the cavity becomes smaller and 
colktp es as has been proved both clmica \ and 
experimental!) (2) 

It appeared obvious therefore that m order to 
collapse the dilated cavity through an efficient 
nuclear puncture it v as necessarj to close its a r 
passage We believed that it was easier to open 
the cav itv and close the bronchus under d» ect 
vision despite the (act that when either a tuber 
culous cav itj or an abscess of the same origin is 
opened the pus drains out and a fistula is thu 
created 

Howev er our v, ide experience in the treatment 
of tuberculosi of the bone has convinced us that 
tf punctur of the postoUergic nucleus of tuber 
culous local infection is successful!) carried out 
we can safelv open the abscess and then close it b) 
suture of the skin and thus attorn definite healing 
of the operative wound b) prunarj intention A 
patient of ours wa subjected to drainage of the 
larg cavity b) continuous suction (Monaldis 
method) 3 months after the nucleus of his lung 
had been punctured this showed that the cavity 
was free from exudates r and necrobiotic tissue 
Our operative plan v as mci ion of the skin ana 
thoracic aponeurosis and finall) the introduction 
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Tig 1 Fig 

Tigs 1,2,3 Tomographic roentgenograms of \ Mart, 
2S jearsold, taken through the chest at a lev el 8 centimeters 
from the posterior chest vv all 

Tig i Before treatment, a large caviU is shown in the 
right lung Ml clinical sjmptoms indicate active tuber- 
culosis Koch bacilli were present in sputum 

Fig 2 Same patient, 23 dajs after puncture of the 
nucleus in the lung Fibrosis in both lungs lias begun The 


i Tig 3 

caaitj is reduced Local and general condition good 
Patient has gained 4 kilograms m weight 

Tig 3 Same patient 6 months after puncture of the 
nucleus 1 he scar of the healing caeatj is visible below the 
first rib Vo Koch bacilli were isolated Patient does not 
cough and has g lined 5 kilograms in weight Xo more 
s> mptoms of activ t tuberculosis I ocal and general condi- 
tion is splendid 


of a large sized trocar, such as an urethroscope, 
with a slightly sharp point which would perforate 
the soft perithoracic structures, an intercostal 
space, the pleura, and finally the lung tissue 
necessary to reach the cat its with the trocar 
Once the trocar was within the caxity, examina- 
tion could be carried out In means of an electric 
bulb introduced through the cannula of the tro- 
car 

We shall now describe the technique of opera- 
tion A week before, the patient undergoes a new 
puncture of a lung nucleus, and 2 hours before 
operation, he is green an injection of morphine and 
scopolamine A thorough tomographic study of 
the lung has already been made to determine the 
exact lex'el of the cavity and whether the anterior 
or posterior route is the better to use We start 
operation m the intercostal space nearest the 
cavity Thisisgenerall> the first intercostal space 
The trocar is introduced with its point upward, 
toward the apex of the lung, the usual site of such 
cavities 

We generally inject novocain along the line of 
incision, W'hich is about 2 centimeters long, before 
cutting the shm and aponeurosis Then the 
anesthetist proceeds to fill the lung with oxygen 
under pressure so as to distend the cavity and to 
make it resistant to the trocar We immediately 
introduce the sharp ended urethroscope through 
the intercostal space chosen and press it into the 
lung until we sense that the resistance exerted by 


the pulmonary tissue has ceased This means 
that the point of the instrument has entered the 
caxity At this point in the procedure xxe ask 
the anesthetist to stop the administration of high 
pressure oxw gen 

The trocar is w ithdraw n and an electric bulb is 
introduced through the cannula so that we can 
examine the canty The walls appear smooth, 
fibrous, are as thin and shiny as serous membrane, 
and contain no detritus, secretion, or exudate In 
other words, they are absolutely dry The trans- 
parency of the w'alls makes possible \ isuahzation 
of the anthracosis of the neighboring pulmonary' 
tissue We fix the lumen of the bronchus w ith the 
end of the cannula A rigid swab of cotton wool, 
soaked in a 35 per cent solution of silver nitrate, 
is placed in contact with the bronchus and is left 
there for about 10 seconds (1) Finally the cannula 
is withdrawn and a stitch is placed” on the skin 
wound Seven day's later the stitch is remoxed 
No inflammatory reaction takes place and the 
wound heals permanently by primary intention 
—a fact which has been confirmed on examina- 
tion of patients ex'en as long as 2 vears after op- 
eration ' 1 


avia.ucu suLuess, exen wnen the micro- 
scopical examination of tissue from the walls of 
the cavity revealed the presence of tuberculous 
nodules, xxas probably due to the reduced viru- 
lence of the bacillus brought about by the ben- 
eficial humor action which followed puncture of 
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the post allergic nucleus of tuberculous infection 
Coiyllos in his studie on cavernoscopy and cau 
tenzation or the use of muscle grafts says that in 
only 8 of iz patients did Che operative wound heal 
by first intention but he adds that in all of them 
the wound had reopened within a fortnight fol 
lowing the operation 

The result of the inflammatory process thus 
provoked is the formation of abundant granula 
lion tissue a scar which doses the bronchus This 



Ft 6 Postro tmantnualseti f matbe 
ctl sc tv th 1 g Th rr wspo ttoth c m 
wpp! It gf mca tenzat ofth dr gbro h 
jin th 1 r th i pe tsol t fl trat 

Th b h ob lx ted 


has been confirmed b) tomo„raphic studies and 
repeated clinical examinations A few weeks later 
a still further proof ma\ be obtained by punctur 
mg the cavity b> means of a needfe attached to a 
s> ringe the sucker of which has been pushed onh 
half way down and which through its movements 
will register the entrance of the point of the needle 
into the tuberculous cavitv Withdrawal of the 
sucker causes a little air to enter the syringe but 
an> further efforts in that direction will fail be 
cause of the negativ e pressure in the cav it} Thi 
test proves that the lumen of the bronchus has 
closed 

Figures 6 7 8 are from a case in which cauter 
ization had been performed 3 months previous!} 
and perfect bronchia! occlusion had been obtained 
as v ell as improvement in the patients general 
condition Later however he died of pnevmococ 
cus bronchopneumonia The microscopic sections 
show abundant granulation tissue as a result of 
cauterization 

During the first 2 dav s after operation patients 
complain of discomfort and d}spnea their tem 
perature rises 1 or 2 degrees and from the third to 
fifth da} the sputum is more or less blood stained 
After thi stage is ov er the general condition of the 
patient steadily improves he leeps better and 
his appetite is restored Roentgenograms taken 
1 or 2 months later show the disappearance of 
exudate and the cicatrization of any remainm 
lung cavities AVe attribute this improvement to 
the closing of the bronchus of the large cavity and 
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Fig 7, left Photomicrograph of a section of the same area w ith new ly formed capillaries, fibroblasts, plasma cells, etc 
as shown in Figure 6 a, Zone of new 1> formed concentric Tig 8 Photomicrograph of higher magnification of area 
arrangement of hbnn, leucocj tes, exudate b, Older zone b in figure 7, many blood vessels, leucocj tes, plasma cells 


the consequent transformation of the cat lty into 
a germ free air cyst This process brings about 
general improvement m the physiological function 
of breathing It is also possible that the pressure 
of the air which formerly reached the cavity and 
dilated it, aided the Koch bacillus, which requires 
free access to oxygen, against the beneficial 
humoral action set free by the puncture of the 
nucleus At any rate and whatever the explana- 
tion postoperative improvement is definite and 
permanent 

If there are tw o giant cav Hies, each requiring 
the blocking of its respective draining bronchus, 
it is advisable to treat both m the same operation 
The results m our first 2 cases led us to this con- 
clusion, the blocking of only one bronchus w as not 
found sufficiently beneficial on the lungs In both 
of these cases fistulas developed 10 days after 
operation and though they closed spontaneously 
a few days following the cauterization of the 
other draining bronchus, they' should ahvay s be 
avoided so as to prevent ulterior complications 

It must be remembered that in the presence of 
two large cavities a double quantity' of the silver 
nitrate solution is required for the process of 
cauterization To avoid unpleasant surprises, 
such as postoperative shock with great difficulty 
in breathing, an\ excess solution should be care- 
fully remov ed by the proper squeezing of the cot- 
ton wool swab 

The small amount of bleeding produced when 
the urethroscope perforates the lung, together 
with the gras color of the parenchyma \1s1ble 
through the transparent walls of the cavity, is 
alwavs remarkable Despite the perforation, the 
ca\it\ never collapses for Us walls are supported 
by the neighboring tissue and very often by 
adhesions to bones 


As we have already mentioned, the perforation 
of the lung as a rule is bloodless, only' when there 
are present 2 giant cavities have we found in them 
a little serous fluid w'hich was removed before the 
bronchus was cauterized 
The air cyst, which results from the cavernos- 
copy and successful bronchial cauterization, gen- 
erally remains as such for some time m a certain 
number of cases, but m others, as seen in the 
roentgenogram, the air is gradually reabsorbed, 
possibly' because of the now emphysematous 
neighboring lung tissue Experience has shown 
that the reduction m size of the cavities in the cen- 
ter or base of the lung is faster than elsewhere 
since there is a great amount of surrounding elas- 
tic tissue and since the circulating blood absorbs 
the air oxygen contained m the said ca\ lties (Figs 
4 > 5 ) 


We have had 4 interesting cases in which there 
were 2 giant cavities in the upper lobes of both 
lungs Successful blocking of the draining bronchus 
had been carried out, although the cav lties had 
shown only very little reduction in size Four 
months later we discovered that there was an 
inflow of air into the cavities, this could have 
happened only through some unknown and un- 
detected canal If such an occasion arises a new 
cav emoscopy should be done and the guiltv drain- 
ing bronchus should be cauterized 
As a rule giant cavities of the apex become 
clean” without reduction m size This mav be 
ascribed to the fact that to a large extent such 
cavities are enclosed in fibrous tissue which is 
adherent to the pleura, ribs, or vertebrae, and the 
small amount of lung tissue still present m the 
neighborhood and affected by atelectasis js not 
sufficient to produce function, that is, that when 
distended, could reduce the diameter of the cavi- 
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tie# Such cav ities should be treated bv means of 
plastic operations which can now be carried out 
under more favorable conditions for the patients 
thanks to our treatment for it undoubted!} 
excludes an} possibility of a general spread of the 
tuberculous infection 
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THE PERFORATION OF PANCREATIC PSEUDOCYSTS 

A Report of Six Cases 

JOHN' D KOUCKT, M D .FACS, \\ ILLIAM C BECK, M D , F A C S , and 
MALCOLM C TODD, M D , Chicago, Illinois 


P ANCREATIC pseudocysts are not com- 
mon It may be inferred therefore, that 
the perforation of such a cyst would be a 
ranty In the last few years, hovvev er, the 
authors have observed 3 such cases, which offer 
considerable difficult) from both the diagnostic 
and the therapeutic standpoint We hav e found 
2 other cases of perforation into the general 
peritoneal cavil), and 1 into the duodenum, in 
the records of the Cook Count) Hospital over a 
20 year period, all of which are reported here A 
review of the literature discloses that almost all 
textbooks on general and emergency surger), as 
well as the manifold articles on pancreatic cysts, 
refer to the possibiht) of rupture of the C)sts, 
either into the general peritoneal cavity or into a 
neighboring viscus Opie quotes Schwartz as 
having observed a case of a pancreatic C)st in 
1893, which ruptured into the general peritoneal 
cavity following a fall Moymhan and Mayo- 
Robson in the first edition of their work on the 
diseases of the pancreas discuss the possibility of 
the rupture of the pancreatic cysts, and cite 
Dixon’s case which was published m 1884 Bull 
in. 1887 and Parsons in 1857 described cases of 
pancreatic cyst m which there was a sudden dis- 
appearance of the abdominal tumor followed by 
severe diarrhea It is believed that m these cases 
the cyst had ruptured into the bowel at some 
point Payr is quoted by Opie as having reported 
a case m which the tumor disappeared and re- 
formed on 3 separate occasions at about 2 month 
intervals Each disappearance of the tumor was 
followed by a severe diarrhea 
In more recent years, although the literature on 
pancreatic cysts has grown immensely, we have 
found but casual reference to perforation of the 
cysts We have found reference but no descrip- 
tion of the lesion in many of the texts on emer- 
gency and urgent surgery 7 This wall attest to its 
rarity The lesion is of some medicolegal im- 
portance as will be demonstrated in that 2 of our 
cases w ere “coroner’s cases,” and m that trauma 
often plays an important part, sometimes even a 
double role, as the cyst may be of traumatic 

From the surgical service of the Cool Count) Hospital, and 
the Department of Surger> Umv ersity of Illinois 


origin, and a second injury may cause rupture of 
the cy st 
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In discussing the etiology of perforated pan- 
creatic cysts, two considerations are obvious the 
etioiogv of the cy st itself and the cause of its per- 
foration If trauma is involved we must decide 
whether the trauma has caused the original 
formation of the cyst, or whether the trauma is 
responsible for the rupture of a pre-existing cy st 
We must exclude from such a discussion the sim- 
ple lacerations of the pancreas, in which sufficient 
time has not elapsed for the formation of a pan- 
creatic pseudocyst m which the hemorrhagic 
exudate bursts mto the peritoneal cavity a short 
time after the pancreatic laceration has occurred 
As an example of such a lesion we wish to cite 
the case of F P , a white boy 7 of 9 years, who was 
admitted to the Cook County Hospital on August 

29. W38 


A historv was given that 6 days before admission the 
patient had been swinging on a gate and his abdomen was 
crushed between this and a fence He had been quite well 
except for epigastric pam and a mass which developed on 
the day after the injury The parents believed that the 
mass was getting smaller Physical examination revealed 
a fairly comfortable child, not acutely ill A large mass 
was palpable m the epigastrium On the second day after 
admission, the mass increased m size, and the child became 
acutely ill A diagnosis of a bleeding pancreatic cyst was 
made and the child was operated upon At operation a 
huge mass was found m the lesser peritoneal cavity con- 
taining old and fresh blood Similar material was found in 
the free peritoneal cavity About 2 liters of material was 
aspirated A transfusion was administered immediately 
The child appeared to be doing nicely for about 7 hours 
after operation, when he had a severe and uncontrollable 
hemorrhage from the wound, and died 


This case does not represent a true perforated 
pancreatic cyst, but rather a laceration of the 
pancreas with delay'ed rupture of the pancreatic 
hematoma 


or i 

etiology 01 tne penoration may be either traui 
or, presumably, a rise m the mtracystic pressu 
the trauma does not necessarily cause an aci) 
perforation at the tune but may so injure the w 
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of the cj st that necrosis w ill occur at a subsequent 
tune or the trauma may cause imution ol the 
cyst v,aU with further exudation and Urn occa 
sion a rise in the intracjstic pressure 

In discussing unmptured pancreatic c>sts 
Takayasu found severe abdominal trauma »n 30 
of 130 cases in half of which the cyst appeared 
within 3 months In only t of our 6 cases could 
we consider the cyst as having been caused b> 
injury This patient had been struck m the 
epigastrium by a hard baseball 4 years before the 
perforation took place One patient presumabh 
had had an acute pancreatitis several years 
previously 

In 2 of the cases we believe that trauma was 
important in the rupture of the cvst one patient 
having been Licked to the abdomen during a 
holdup while a econd was struck in the epi 
gastnum while sitting in the rumble seat of a car 
which was involved in a collision fa the 4 other 
cases we must presume that a ns in the jntra 
cystic pressure caused the perforation 

CROSS PAXHOtOrv 

We w ill not di cuss the pathology of pancreatic 
pseudocvsts This mav be found in such articles 
as those of Judd Mattson and Mahomer 
McWhorter et cetera In the perforated cases 
we have found a small rent 05 to 15 centi 
meters in diameter in either the gastrocolic or the 
gastrohepatic omentum Although we have not 
seen it it is possible that the perforation may 
take place through the transverse mesocolon 
Through these Tents the contents of the pseudo- 
ost leaked into the general peritoneal cavity 
initiating a diffuse peritonitis The cyst content 
was invanablv a dark brown or olive viscid 
material containing old blood clots and partially 
orgamzed material Chemical analysis w as done 
in 2 cases and trvpsm was found in appreciable 
amounts Biopsy of the c> st wall was done in 1 
instance and revealed only a dense polymor 
pbonuclear infiltration of dense connective tissue 
SYMPTOMS AND STCN 

It is somewhat difficult to discuss the symp- 
toms of perforated pancreatic cysts They fall 
into three groups Fir t there are the symptoms 
of the uncomplicated pancreatic cyst which may 
or may not be obtainable in the history Second 
there are the prodromes of the actuaJ perforation 
Third there are the symptoms which attend an 
acute perforative pentomti In only 3 of the 
cases of this senes were any symptoms obtamable 
suggestive of a pancreatic cyst These patients 
had vague upper abdominal distress and 1 omiting 


for some time preceding the actual perforation 
One patient stated that he had had upper ab 
dommal distress which was occasionally relieved 
by taking soda white another noticed fullness in 
the epigastrium for the preceding several months 
The prodromes to the perforation were noted in 
those cases in which a trauma preceded the actual 
perforation There patients had severe upper 
abdominal distress nausea and vomiting for 
several days or weeks between the time of the 
trauma and the actual perforation One patient 
was admitted to the hospital 2 weeks before the 
perforation (Case 3) At this time he presented 
symptoms of a focalizing peritonitis m the upper 
abdomen which was verv suggestive of an acute 
suppurative cholecy stitis He imptov ed sh htly 
under conservative management and insisted on 
leaving the hospital after several davs but as his 
symptoms persisted he louhd it necessary to re 
tum a few hours before the perforation took 
place 

The history of the perforative episode was 
similar in all of the patients and closely rerem 
bled the anamnesis of the patient with a per 
forated peptic ulcer Four of the patients felt 
comparatively quite well when they were sud 
d nly seized with an excruciating upper abdominal 
pain The first pain w as as sev « re as they had ev er 
experienced and caused the patients to double 
up None of the patients fainted or felt as 
though they were about to faint The pom was 
soon generalized over the abdomen In none of 
the cases did it follow any course of spread as is 
so often observed in the perforation of pepti 
ulcers or gastric carcinoma The pain was steadv 
and agonizing and did not abate AH of the pa 
tients were nauseated and 4 of them vomited 
although onl> once or Wice The character of the 
vomitus was nondescript with the exception of 1 
case in which it was described as having been 
black and coffee ground 

The physical examination in all of the patients 
was typical of a perforative peritonitis Ail 0/ the 
patients appeared acutely lH The rectal tempera 
tures varied from 97 8 to 100 6 degree the pu /re 
rate from 90 to 140 and the respiration from >4 to 
40 The leucocy te count was elevated from ! °J*? 
to 23000 In aft hut 1 patient the positnehna 
ings were limited to die abdomen 1 his i patiect 
had a sev ere mitral rheumatic heart lesion Fbe 
examination of the abdimen in each revealed a 
board like rigidity \e' ertheless in 2 of the 
patients an upper abdominal mass could be made 
out fn 1 patient an upper abdominal mass 
which had been [ alpable previously had seem 
irgly disappeared which we ascribed to the 
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marked muscle spasm masking the underly ing 
tumor Tenderness was diffuse m all of the ab- 
domens, as was the rebound tenderness, and no 
localization of any kind discernible In all but i 
patient the abdomen was completely silent, and 
in this instance there was some indication that the 
sounds w ere those of succussion splash The con- 
tour of the abdomen w as either flat or distended 
in all cases The rectal examination was equiv- 
ocal 

Serum amylase or urinary diastase tests were 
not done before operation in any of these patients 
In 2 of the patients, blood was drawn during the 
opera tn e procedure and exceedingly high values 
of blood amylase were found, which suggest that 
this test would be of great help in establishing the 
diagnosis DIAGNO sis 


Although a correct diagnosis was not made in 
this series, nevertheless, we may draw certain con- 
clusions from a review of the case histones which 
may help to establish the diagnosis in future 
cases A history of upper abdominal trauma, fol- 
lowed by a latent period, with the subsequent 
sudden onset of the symptoms of a perforative 
lesion, combined with the findings of a peritonitis 
and an upper abdominal mass should certainly 
suggest the diagnosis of a perforated pancreatic 
cyst In our cases 2 were operated under the 
ambiguous diagnosis of “ruptured abdominal 
\ iscus,” 1 as a perforated peptic ulcer, perforated 
gastric carcinoma, and perforated gall bladder In 
85 per cent of the cases of perforated peptic ulcer, 
free air w ill be discernible under the diaphragm 
Likewise, there is usually radiation of pam toward 
the lower right quadrant which may also be ob- 
served in perforation of gastric tumors (4), but 
m the latter the pam more frequently radiates 
toward the left lower quadrant Perforations of 
the gall bladder may be almost indistinguishable, 
but m the case which we had erroneously diag- 
nosed as such, the findings in retrospect were 
fairly indicative of perforation of a pancreatic 
cyst, since the patient had a history' of epigastric 
trauma and a palpable abdominal mass which dis- 
appeared follow'ing the onset of symptoms of 
peritonitis Late or delayed ruptures of the spleen 
and liver may be differentiated by the profound 
anemia which accompanies them although 1 of our 
patients had a severe anemia The rupture of the 
holloiv viscera may be associated with the findings 
of free air, and often a prev ious history' of colonic 
disease may be obtained, as we have reported 
m another communication (5) Rupture of an 
ectopic pregnancy may be differentiated by its 
ty'pical history’ 


TREATMENT 

The treatment of the perforated pancreatic 
cyst, of course, differs greatly from that of the un- 
ruptured one In the former type the patient is 
acutely ill and often 111 an advanced state of 
surgical shock In this series the blood pressure 
on admission was under 100 s\stohc m3 instances 
Erythrocyte counts were high in 2 cases— 
5,600,000 and 5,200,000, respectn ely The other 
patients re\ ealed a profound anemia Tins would 
suggest that there was a definite hemoconcentra- 
tion, although blood specific gravities were not 
carried out It has already been noted that some 
of the sy mptoms of perforated pancreatic cy st are 
similar to those' of an acute hemorrhagic pan- 
creatitis, one of whose most constant symptoms is 
shock 

It, therefore, becomes imperative that the 
primary treatment be that for shock This con- 
sists in the administration of blood, fluids, eleva- 
tion of the foot of the bed, and external heat 
C rueful observation of the blood pressure and the 
blood specific gravity will reveal the patient’s 
response to the therapy' 

Operative treatment, however, appears essen- 
tial In all patients of this senes an attempt was 
made to aspirate as much of the spilled contents 
of the cyst as was feasible without traumatizing 
the abdominal contents In each case an attempt 
was then made to locate the perforation The 
treatment of the cy'st in this series was either 
packing of the cyst or actual marsupialization 
with packing It appears to us, that in these 
seriously' ill patients, the primary purpose must 
be to save the pa tient’s life, wherein the eradication 
of the cy st is of but little importance Therefore, 
the procedure which requires a minimum of 
manipulation and a minimum of time is the one 
of choice The more active treatment of the cyst 
itself is a minor consideration when the mortality 
of the perforation is so great This would pre- 
clude such operative procedures as excision of the 
cyst, or anastomosis of the cyst with the jejunum 
or the gall bladder, as has been suggested by Karl 
Meyer for nonperforated cysts 

In our opinion the best treatment is probably to 
bring the perforation into contact with the ante- 
rior parietal peritoneum with a few sutures and 
then pack the cyst with strips of iodoform gauze 
This may be very difiicult because of the location 
of the rent in the cyst, or because of the friability 
of the wall If marsupialization is impossible, we 
suggest introducing a fenestrated rubber tube and 
surroundmg this with strips of iodoform gauze 
A Mikulicz pack with the outer gauze made of 
the finest mesh available might also be tned to 
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advantage Marsupialization, need not be done at 
the site ot the perforation It should be performed 
at the most superficial part of the cyst and the 
rent closed by suture or bv an omental graft 
Thus if the perforation is through the gastro- 
hepatic omentum the marsupialization can be 
done through the gastrocolic ligament 

Ihe shin around the wound should then be care 
fully co\ered with a paste of aluminum paint 
powder to protect it from djge tionbythe ecre 
Uons of the c\st which have in the 2 cases in 
which the tests were made contained pancreatic 
ferments in appreciable amounts The post 
operative care should be directed against surgical 
shock and peritonitis We have routinely ad 
ministered blood and maintained the fluid and 
electrolyte balance with continuous intravenous 
saline solution The use of the Wangensteen 
method of suction for the impending paralytic 
ileus and the use of 1 coper cent os} gen through 
the Bootfab} Loveless and Mayo mask should 
help relieve distention 

PROG osis 

W ith the paucity of report of perforated pan 
creaticcystsm the literature we have been unable 
to determine the mortality rate in other senes 
In reviewing 101 operations for unruptured pan 
creatic cjst Oser cites &i recoveries or a mortal 
il> of 19 per cent Of the 6 cases in this series 
there were recoveries and 4 deaths or a mor 
tahtj of 66 per cent Of the 2 patients who re 
covered 1 (Case 4) made an absolutely uneventful 
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recovery This patient bad drainage from the 
wound for about j weeks when the fistulous tract 
closed md has remained closed The second 
patient (Case 2) thatrecovered dev eloped a fecal 
fistula which communicated with the transverse 
colon This pati nt had a somewhat storm} post 
operative course and 2 weeks following the op 
eration had an acute attack of epigastntic pain 
which was associated with a marked rise in the 
blood am} lase This gradually sub tded and the 
patient was discharged from the hospital 7 weeks 
after the operation He returned for closure of the 
fecal fistula 0 months later and has been in per 
feet health since 

A persistent pancreatic listula is not to be 
greatly feared in this type of cyst asjuld 'fatt 
sin and Mahoroer have shown that in pseudo 
cv sis the absence of a lining of columnar epithelial 
cells permits the growth of granulation ti sue and 
rapid obliteration of the cyst 

PERFORATION INTO THE DOWEL 

\\ e ha\ e been able to find but 1 exampt of per 
foration into the bowel in the files of the Cook 
County Hospital In this mstarce the wall of the 
cyst was defimtefy malignant The patient hid a 
severe cardiac lesion and dei eloped a mass in the 
epigastrium which was interpreted as a lobe of the 
liver Shortly before death this mass receded in 
sue Death was not sudden but rather the pa 
tie nt diedgraduallv of hiscardiac decompensation 
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The patient had a severe diarrhea for 2 day s bc- 
lore death, although its significance escaped the 
notice of the clinicians At autopsy a malignant 
c\st of the pancreis 11 as found which had per- 
forated into the second portion of the duodenum 

CASE REPORTS 

Case i 1 H, a white male of 54 years, entered the 
Cook County Hospital on June 30, 1037, and stated tint 2 
necks previously be had been kicked in the upper abdomui 
He had a pain at the time which subsided within 2 da vs, 
after which he felt comparatn eh w ell Sit days after the 
injun he noticed that his upper abdomen began to swell 
Ten da vs after lus injur} he began to bate sharp sticking 
pains in the upper abdomen which became more severe 
On the da> of admission to the hospital he had a sudden 
agonizing pain w hich w as diffuse and constant He \ omited 
once and had a bowel movement which was said to contain 
gross blood The past historv was entire!} negativ c except 
for a chancre in 1014 

On physical examination the patient was found to be 
acutcl) ill, to-sing about in bed and moaning with pain 
The abdomen was distended to 6 centimeters above the 
xiphopubic line, diffuse!} rigid, and tender Rebound 
tenderness was marked throughout No bowel sounds were 
audible The rectal examination was negative The 
temperature was qS 6 degrees, pulse, 1 1 2, blood pressure, 
0S/60 The erythrocyte count was r, 500,000, the white 
count, i6,Soo \ diagnosis of a ruptured v iscus, probabh 
spleen, was made and operative intervention advised 
Operation was done b> J koucly The peritoneum con- 
tamed about 5 liters of a dark brown viscid material Ml 
peritoneal surfaces were gross!} injected No fat necrosis 
was observed Behind the stomach and colon there was a 
huge collapsed cyst, the wall of which was about S mill! 
meters thick and very tough Brownish fluid was leaking 
through a r centimeter perforation in the gastrocolic ligi 
ment The perforation was surrounded b} an area of 
necrosis 3 centimeters in diameter The fluid in the 
peritoneal cavitv was aspirated as well as the remaining 
fluid in the C} st The w all of the C} st vv as then sutured to 
the panetal peritoneum, and the C}st vv is packed loose!} 
with iodoform gauze 

The patient had a storm} postoperative course and ex- 
pired on the third dav after operation \ postmortem 
examination was made b} the coroner's physician and con- 
firmed the operatn e findings 

The thickness and density of the cyst wall 
w ould indicate an age much greater than 2 weeks 
and therefore the recent trauma was not a factor 
m the etiology of the cyst itself The probable 
sequence of events was a traumatic necrosis of the 
most exposed surface of the pre-existing cyst with 
rupture 2 weeks later when sufficient softening of 
the devitalized area had occurred Increased 
intracy Stic pressure may have contributed to the 
necrosis of die wall and to its ultimate rupture 

Cxse 2 j S , a white male of 49 years, was admitted to 
the Cook Count} Hospital on June .,0, 1939, at 2 00 a m 
He stated that he had been in good health until 6 hours 
before admission At this time he was sudden!} seized w ith 
an excruciating pain which started in the epigastrium, but 
soon became diffuse ov er the abdomen He w as doubled up 
by the pain and was unable to move He vomited once 


His past historv was suggestive of peptic ulcer ns he had 
il}spcpsia, which was relieved somewhat b} <=oda lie had 
experienced 1 att ack of rather «ev ere abdominal pain w Inch 
had caused confinement to bed for 1 week, 3 >ears pre- 
v louslv 

l'hvsical examination revealed a man acutely til, moan- 
ing with pam 1 he abdomen was sbgbtly distended abov c 
the xiphopubic line, complcteh ngid, and diffusely tender 
Rebound tenderness was marked throughout lhc liver 
dullness was not obliterated The rectal examination was 
normal 1 lie temperature w as 99 S degrees, the pulse, tao, 
and the respiration, 30 The blood pressure was 00/72 
Hie ervthrocvtc count was 5,600,000, the white count, 
16,000 ' fluoroscopy did not reveal an} free air under the 
diaphragm Nevertheless, a diagnosis of a perforated 
peptic ulcer was made, and the patient was prepared for 
laparutomx 

Operation w as done b} \\ tlltam Beck The peritoneal 
cav itv contained about 2 liters of a thick brow n liquid 1 he 
gall bladder appeared normal The duodenum was dis 
placed downward and medial!} and a large mass (cyst) 
depressed the stomach There w as a perforation of the cy st 
about 1 centimeter in diameter, just above the pvlorus 
Prom this point brown liquid material poured freciv The 
perforation w as enlarged, and the edges were sutured to the 
parietal peritoneum \ liberal amount of the fluid was 
remov ed for chemical anil bacteriological study , and blood 
was drawn for a blood amylase test The marsupializcd 
cyst was then {jack cd with iodoform gauze strips 
The fluid vv is found to contain both trypsm and am} lop- 
sin The blood am}lase was 124 units (normal S-32) 1 
The postoperative course was stormy and the patient 
developed a fecal fistula connection with the transverse 
colon This was subsequently clo'cd The patient was well 
when last seen 1 year after operation 

Case 3 I. G , a Hungarian g} ps} of 40 }ears, was first 
admitted to the Cool Count} Hospital in 1936, after having 
been struck in the epigastrium b) a baseball On admission 
he was suffering from severe epigastric pam and appeared 
to be in shoe) Uter 4 da}s he was much improved and 
discharged from the hospital 
He w as again admitted Ma} 5, 1940, complaining of pam 
and tenderness in the abdomen w Inch started suddcnl} , and 
remained more or less constant At the time of this ad- 
mission he had a moderate fever (varying from 99-roi 
degrees) He was tender in the epigastrium and had a 
moderate amount of rigidity A mass was palpable in the 
upper abdomen which appeared to be more on the right 
side and vv as about the size of a grapefruit It vv as believ ed 
that the patient cither had a perigastric abscess, or an 
acute cholecystitis with emp}cma After 4 days the pa- 
tient insisted on being released from the hospital 

1 or 2 da} s follow mg his release he felt quite w ell Then 
he had a recurrence of his abdominal pam, more severe this 
time He tool n dose of castor oil following which he 
vomited several times He, therefore, returned to the 
hosjntal and was readmitted Ala} rz, 1940 A short time 
after his admission he had a sudden extremely severe pain 
m the epigastrium which radiated to the back He was 
seen by the resident who found him gasping for breath 
moaning in pam, and almost pulseless The shut was 
subicteric in color and there was an icteric tmt to the 

sclera 1 he abdomen vv as diffusely rigid and tender Re 

bound tenderness was marked The mass was no longer 
palpable, but it was thought that it was obscured b} the 
ngtdit} Bow el sounds were absent The temperature was 
97 8 degrees, the pulse, 112 The erythrocyte count was 


race unit represents the numbe o' cubic centimeters o! 
to reduce o i cubic centimeter of starch at 37 degrees C 


in which 
required 
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3630000 the white cell co nt 18 600 Th non p t 
nitrogen and creatinine were norm 1 and the icterus index 
3J 5 A diagnose? 0/ rapt ted g i 6? dd r was nude A 
blood tra fusi mud n and opera! 1 e t eatm t was 
advised 

Operatic was d n by Nifimrt Heel: Th r was a 
diSuse peritonitis and th peritoneal e ly e ntained 
about Iters o! a d V. brown insp ssated blelike 
rnattmJ Th re* r many pen halecystc me tsltdht 
SOS Tb stomach bulged for* td and a mass appeared 
t raise the great t c rvat r There w pert rat ti 
th ghth g stroc he cm ntum about X t ntun ter wide 
th ough wht h tl brown material poured In th les e 
omc tal burs, and on the om nt m th e w re se e al 
small area ( l t n cros The cyt t elf contained old 
nd organized blood clot. Some of th bqu d w s obta ed 
fo study Blood was drawn fo aoamylis te*t Tbe flu d 
was asp r tal and the w 11 of th cyst was utu ed to the 
pinetal pe toncura. Iodoform picks were pi ced in the 
cyst. \ port o of the cyst 11 wa r m \cd for 1 iopsv 
fhe pat nt was operated o uod t a ery 1 w dose of 
$p nal anesthes Dun g the ope au n h s cond tion s 
v rv poor nd th e*p rati n was ra i tat ed ly by 
art &cul insufflation by the a esth ti t Dr Ch 1 
fi ttlach 

The b opsy b wed oisly id n t inflammatory r ct on 
in thick fibrous ti su Th fluid p e> posi< re ctio 
f trvpsin TI blood amylase was 06 un t»( 0 mafS 3») 
the ur ary diastas 384 un ts 
Th pati nt s condit n n the sod day appea ed 
much brighter The blood rayUse at this trae wa 64 
u is O the th d d y ftet operat 0 the p ti nt ud 
denly expired Term si n f t autopsy as d n ed 
Case 4 h 11 awful woman for yean na fm tt d 
t the Cook Cou tty Hosp tal on h ntember ; 035 The 
p- tt nt slated that h had be n ill f or s d ys The nset 
of the JlorM was ushe fd in ah sev tt abdominal pai 
hi he tittnued until the moron g I the day fadm so 
when the pa n h d suddenly becom e croc ting She 
look s» m alts htch were promptly rn t d hhe th 
mited tom black maten 1 and h 1 a watery stool \ 
ihyscjanwa called wh ad mstered m rph n which 
hones r d d n t a£f dvy el el 
On phys cat crimination the pat t pp ed a ut ly U 
and cned w th pa n The abd men wa disced d gtd 
and dtfluscly tend r Rebound tendernes was ma ked V 
mass was palpabl in the upper lelt qu drant f the abd 
m n Th bow 1 sound w re bsent Th t mperat e 
as oodegees,th pulse 110 Thewhit blood untwa 
A <*> the ed unt, j 00000 Th un e wa n rm-rl 
the carbon d nle combining to er to Flu ro*c py a d 
not r eal nv free air under tbe diaphragm 

A diagnosis f * perf rated carcinoma f th to mac h 
with pengastru- hsces *a mad and th pati nt pr 
pared f r ope ratio 

Operation w d e by P Rot. A hrg pse Joey t f 
the pancrea a fo nd with a liter of f 1 m fling da k 
bloody fluid in the f ee perl neal ca ity Th gait Mali 
contained many Sto re Th cyst was marsupulued * J 
lodof rm packs inserted 

Tb nati nt mad n uneventful reco try The tra 1 
healed rapidly and th pau nt w s d scha ged 6 eek 
ft perat n wilbo l » y (1 ainage from tb w und 
Ca e 5 L L n i Id whit girt was adm tied t 
lb Cook Co ty Hospital 0 **o mbe i « Th 
patient stated that ht w nding 1 tb rumbf se t f * 
a tomobile wbch truck post ami be «a thrown! 
ward justa n ng * J ty t th rt* M ro n Sh 
t ke 1 a h «■ tal h re h rem <d f 0 d -> 0» k 
this tun sh b d seat pain the right d lt~e uppe 


A{ 1 men s w ell a. a dlU h n the l ft bypoch nd n 
Her abd me was d tend d nd she -om tnl ptru. te i r 
f t about a eek Sh w nt horn fe I tg qu te ell > 1 
rema^ ed horn fr week able t rty t h us boll 

Sl h rs bef re admis sh had sudde sb pad 

pA'n m the uppe nght q dra t f the »bd men 
Ine pain soon became diBu e Mie vomiied 1 1 rots s d 
ae ef ped h cough 

Lxamnau n e ealeda maciat dgrl who as acutely 
11 a d 1 e ere p She had m tr 1 type f heart c 
nghrati ft and murmur Th abd ro rt w* dist nded 
t nse nd r g d T nd roe s wa diHuse nd rebo <i 
te d nts m rked l e 1 taluc it d vet e »U nt lire 
d JJness was n I oilit rated l quesa n bk ms s w t 

P Ipabl in th epgastnum Th blood eo t show-rf 

3 loo 000 red cell nd 3000 wb te c 11s Th bliod 
P su e 1 as sj/So FI 0 sc py ret led b I t rally 
fixed d ph pros b t no fre a r 

Operat 0 wa d by Dr Sh bat C nsde tie fu 
necro is was noted 1 th pento m \bout ItroJn)} 
blood w th libn and clots was f d 1 ih pent e I 
ca-iiyw Ibm k d nflamm t ry react n fib pent 1 
surfa e B h nd th st roach th e w v a cyst the floor f 
hicbwasfo medbyth pan reas Th ty twa dram d. 
Th post per ti ur«e w s stormy nd the pat te 
predo th tenthdayaft perat The oronerd I t 
perfo m n aut p«y 


SUMMARY 

The perforation of pancreatic p«eudocy$t$ ts a 
rare occurrence >et must be considered in the 
differential diagnosis of the acute traumatic and 
nontraumatic abdomiril lesions Fcrforalnn 
may occur into the free peritoneal cant) or into 
a hollow uscus The svmptoms and signs are 
those of a perforative jemomtis but there are 
certain suggestions which may be derived from 
the anamnesis or from the physical examination 
which mav lead one to the proper diagno is Sit 
cases of perforation into the free peritoneal cav tty 
and 1 into the duodenum arc reported and dis- 
cussed There v as a history of trauma as a 
probable causative factor in the development of 
the cyst tn 1 instance and there here 2 instances 
of actual rupture of the cyst by trauma The 
rupture appears to have been spontaneous and 
presumably secondar> to the increased intracystic 
pressure or to neerosj* of the cyst will due to 
trauma The alue of the blood amylase or un 
narj diastase reaction in establishing the dug 
nosis is suggested As treatment the simplest 
operative procedure is suggested as well as one 
which will consume a minimum of tune msr* 1 
pialualion and j aching the cy st light ly w lih ndo- 
fornt gauze will be the procedure of choice unless 
the rent in tbe cyst is located at a point where tt 
cannot be brough t up into the wound In this case 
the rent might be closed by suture and a new 
opening made on the anten r surface of the cyst 
for marsupialization Shock was fre al nt anu 
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the mortality high~66 per cent These and other 
features suggest tliat the diagnosis should be 
made as soon as possible and that operative ther- 
ap> should be instituted as soon as shock is 
under control 
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HOW DOES A COLOSTOMV AFFORD PROTECTION AGAINST 
PERITONITIS I-ROM SUBSEQUENT OPERATIONS 

CHARLES E REA MD Minneapolis Minnesota 


I T is general!) believed that a colostomy 
affords a great deal of protection against 
peritonitis Just how this is obtained is not 
certain There is clinical and experimental 
evidence to show that any abdominal operation 
confers on the pentoneum some degree of resist 
ance to infection Coller Ransom and Rife 
found that this resistance is not marked and is 
less than that obtained by mtrapentoneal vac 
cinatton Coller and his co workers also found 
that while a colostomy in the dog affords some 
protection against peritonitis the greatest degree 
of protection was observed after the mere subcu 
tancous implantation of an unopened loop of 
colon m which there was no factor of infection 
other than that incidental to an exploratory 
laparotomy Their method was as follows 
The minimal lethal dose of Bacillus coh com 
mums for the normal dog was determined In 
their experiments this dose was found to be yi 
of a slant of a 24 hour agar culture of Bacillus cob 
communis which contained approximately 2 y 
billions of the organisms An end colostomy 
using the distal colon was performed in health) 
dogs After 2 weeks peritonitis was produced b> 
mtrapentoneal inoculation with varying doses of 
colon bacillus Of the 6 dogs only : recovered and 
this animal had received less than the minimal 
lethal dose of organisms When inoculation was 
dels) ed until one month after colostomy no 
greater protection was obtained In other experi 
ments the following procedure was earned out 
A segment of the distal part of the colon ap 
proximatel) 8 centimeters long 1 as drawn 
through the incision and implanted subcuta 
ncously ( precolostomy ) Again at the end of 
1 weeks peritonitis was induced by the inlra 
peritoneal inoculation of v arving doses of Bacillus 
coh communis There was evidence of consider 
able protection in this group some of the dogs 
surviving inoculation w ith 2 to 4 times the mm 
imal lethal dose of the culture 
It has been suggested that possibly the pen 
toneum became immunized after a colostomy by 
low grade leakage around the colostomy opening 
If this be true evi lence of mtrapentoneal con 
From th t) |arttn t I S rwy Uai eevlr t St MMOt 

\f*d cat School 


lamination from the colostomy should be demon 
strable with signs 0/ peritonea! immunization as 
shown b> an increased agglutination titre To 
try to x enfy this gauze constantly saturated with 
a 40 per cent solution of thorotrast was placed on 
the skin around the unopened colostomy of two 
patients on the second postoperatn e day \o 
evidence of mtrapentoneal spread of the thoro- 
trast was seen by roentgenogram 1 week later 
While bacteria are smaller than the thorotrast 
particles and may have entered the peritoneal 
cant) the finding noted indicates hon effective 
and early the peritoneal seal is around the colos 
tomy loops 

Studies were made concerning the aggluuoa 
tion titre of the serum against Bacillus coll com 
munis in a group of patients with colonic raabg 
nancy before and after the colostom) was made 
Bacillus coll communis was the organism tested 
as it is the most common bacterium found in 
peritonitis (Owen) The colostomies were opened 
on the fourth to the seventh postoperative day 

It will be seen that while there is a rise in the 
agglutination litre of the blood after colostomy it 
tends to fall after 4 weeks (Table I) This is 
strikingly shown in the cases of 8 patients who«e 
agglutination titre was studied before and then 
2 and 4 weeks after colostomy (Chart 1) Of it 
patients operated upon for recurrent appendicitis 
hemorrhoids chronic cholec) stitis (control) while 
the agglutination titre never ran as high as those 
after colostomy the same phenomenon w3s ob- 
served It is interesting that the agglutination 
titre of ro patients studied at least 2 years after 
colostomy never was higher than 1 40 against 
Bacillus cob communis 

r£s iu£ 

Train these data the protection against pen 
tomtis afforded by colost omv is not entireh 
explained bv peritonea) immumtv alow 
Undoubtedly other factors play a rdle as the form 
ation of adhesions which limit the pread > 
sul sequent peritonitis an! the general j hysical 
improvement of the j atient fdlowing colostomy 
The excellent results of Jones Rankin and others 
following the one stage abdominoperineal rc*c 
tion for carcinoma of the rectum makes one won 
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T\BLE I —AGGLUTINATION TITRE OF PATIENTS* 

SERUM AGAINST BACILLUS COLI COMMUNIS 

FOLLOWING COLOSTOMY 

Number of Vjglutmution litre against It coli communis 

patients ist creek and week 4-7 weeks 


Colobtom) — 26 Xeg —12 3 2 

I-IO =t o 

1-20 =1 I I 

I-40 = I I 

1-S0 =3 o 1 

t-i 6 o =3 I 4 

r-320 = 1 1 1 

1-640 =1 1 

1— 1 2S0 ~ 2 2 1 

1-2560=1 3 1 

1-5120 = 0 o 1 


der if the protection given by a preliminary colos- 
tomy is as great as one has believed The factors 
of selection of cases, care before and after opera- 
tion, etc , must be taken into account, however 
It may be questioned whether the agglutination 
titre of the blood is comparable to that of the peri- 
toneal fluid There are no published studies con- 
cerning this point in the a\ tillable literature 
Bargen, from unpublished data concerning ex- 
perimental peritonitis, believes that they are 
comparable While Steinberg has never tested 
the agglutination titre of the peritoneal fluid 
against colon bacillus after injecting this organism 
mtraperitoneally in dogs, he believes from pre- 
vious experience with other antibodies and in- 
jected drugs that the peritoneal fluid has a greater 
concentration of these antibodies than the blood 
in approximately a i i 6 ratio 

It is well known that the colon bacillus is a 
relatively poor producer of agglutinating anti- 
bodies The rabbit dies before an agglutination 
titre of any consequence can be achieved or if 
the animal survives the titre is not particularly 
high This is also true of the dog (Steinberg) 

It would seem significant that the agglutination 
titre was higher following colostomy than after 
appendectomy, cholecystectomy, and hemor- 
rhoidectomy However, it will be noted that 2 
years after colostomy the agglutination titre of 
the serum was negligible agamst the Bacillus coh 
communis Coller and his co-workers also found 
that the protection derived from laparotomy is 
largely lost after long periods of time 
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Chart 1 Agglutination titre of patients’ serum agamst 
Bacillus coh communis following colostomy 


CONCLUSIONS 

The protection afforded by a colostomy'- against 
peritonitis is not due entirely to peritoneal 
“immunity',” as determined by agglutination 
litre of the serum against the Bacillus coll com- 
munis Certain phy sical factors secondary to the 
colostomy, such as intrapentoneal adhesions, 
general improvement of the patient, undoubtedly 
play a role 
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LABORATORY AIDS 1\ 
SURGf-Rl 

N EW developments in phv siological 
pnncip'cs have contributed manv 
times more to the progress of sur 
gen during the past tw o or three decade;, than 
has progress in surgical technique itself So 
often however the advantages of new phvs 
lologica! principles cannot be utilized with 
out reporting to a laboratory tc t This fact 
has led to a marked increase in cost of medical 
and surgical care In v icw of this fact and its 
relationship to the possible serious detrimental 
social effect on the practice of mediant and 
in view of the addtd probabihtv or certaintv 
that hard time will follow the present world 
w nr it becomes imperativ e that wv gi\ e sen 
ous thought to major pnnciplcs in the cost of 
medical ami urgical care Lnfortunatelv on 
manv occasions the clinician hides behind the 
halo of the complete medical vrorkuj whtn 
in rcahtv the patient is beny. exploited M 
though the routine u<c tf certain laboratory 
tests is to be condcmmd vet all will agree 


that the ordinary urine anil blood exarmna 
tions are performed with so little time and n 
penst and reveal so much information com 
parativclv that thi\ cannot be di pence 1 
with The puqw e of this di cus ion is to 
how that manv of these tests art absolute^ 
essential to good surgical practice whereas 
others need be resorted to onl\ occa lonallv 
provided sound judgment is utilized m cart 
of the patient It is axiomatic tint as the 
quality of the judgment in the care of the pa 
tient decreases the more important and 
neces an will laboratorv aids be 
There are certain tests which are «o nece 
sarv in establishing a correct diagno i that 
thev cannot be di pen ed with I or example 
an adenoma of the pancreas ('coroparativch 
rare! is usuallv as>oaatcd with a fairly typical 
hi torv of weakness mental confu ion etc 
alleviated by food vet few surgeons indeed 
would subject a patient to a laparotomv with 
out the confirmation of blood sugar deter 
mination and glucose tolerance test Hie 
same could be aid of the importance of \ lood 
calcium determination in the diagno is rf 
hvpvrparathv roidi m Turning to a more 
frequent disease T am sure that all undo"! ts 
would concur in the statement that prepara 
tion of an cldcrlv man with a It ng hi ton of 
prostatic obstruction for suprapubic pro ta 
tectomy would be nb-olutclv incomplete an 1 
unsafe without ob.mations on the non 
protein nitrogen level in the blood 
There art certain test w hich could be u-cd 
much more fnquentlv than thev are at the 
pre ent lime although thev mav be e sendal 
to the ihaj.no is in onlv the occa tonal ca^c 
l arcinoma of the tictum i a 1c ion which 
represents this group in so far as (he data 
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obtained by biopsy are so conclusive Most 
careful surgeons require confirmation In bi- 
opsv as a matter of routine '1 he surgeon who 
docs not believe in confirmation by biopsv 
need make but one mistake 111 a decade, for 
example radical resection of the rectum for 
a benign tumor, to prove the value of biopsy 
confirmation Certain patients with carci- 
noma of the stomach or colon may have a low 
blood protein because of bleeding, hepatic in- 
sufficiency etc , and not evhibit any clinical 
evidence of it Radical resection in a patient 
of tins type may be followed by delayed heal- 
ing of the anastomosed intestine, or of the 
wound in the abdominal wall, with conse- 
quences so serious as to cause death \ blood 
protein determination would detect this in- 
sufficiency, which could be corrected before 
operation, b\ transfusion of blood or plasma 
\telectasis and pneumonia are common post- 
operative complications One mav be mis- 
taken for the other bv the untrained clinician 
When we realise that the treatment of the 
two lesions is so different, we can readily 
understand how valuable a portable roent- 
genogram of the chest would be, in eliminating 
serious consequences of ill advised thcrapv 
There is a large group of laboratory' tests 
which can be omitted, by at least some sur- 
geons, without jeopardizing the results to anv 
significant degree Determination of the vi- 
tamin C blood level and blood level of sul- 
fanilamide m sulfanilamide therapy' are ex- 
amples of this group It has been found re- 
cently' that the blood level of sulfanilamide is 
not so important as it w'as originally' thought 
to be It is safe to assume that the majority 
of patients with a prolonged historv of an 
inadequate and unbalanced diet accompany- 
mg carcinoma of the stomach and colon are 
deficient in vitamin C The drug is so cheap 
that it is justifiable to omit the determination 
on the blood, and give it to all such patients, 


along with generous quantities 0! orange 
juice Routine daily observations on the pro- 
thrombin clotting time in obstructive jaun- 
dice no longer seems necessarv One reading 
Hist before opi ration should be ample to pick 
up the occasional patient whose prothrombin 
time cannot be brought to normal with the 
usual vitamin k thcrapv because of hepatic 
insuiliciencv 1 he point must be made how- 
ever, that if scientific progress in those condi- 
tions just mentioned is to be made laboratory 
tests of a quantitative nature must be per- 
formed Little mav be lost therefore by de- 
creasing the number of tests in such instances 
except to contribute to scientific data and 
progress, a privilege or obligation which un- 
fortunately tar too few accept The routine 
use of a complete gastrointestinal \-rav ex- 
amination and complete blood chcmislrv 
studies for everv ache and pam constitutes a 
still greater waste of energv , time and money 
The medical profession therefore, has a 
responsibihtv of conscrv ing not only r the pa- 
tient’s time but also money invoiced in his 
care, regardless of whether it comes out of the 
pocket of the patient or from public funds 
tnfortunatcly , it is entirely unfeasible for 
the doctor or an institution to make a blanket 
rule as to what laboratory aid should be per- 
formed on patients with a gix-en disease 
There is no substitute for the judgment and 
medical training required to make these deci- 
sions intelligently Warren H Cole 

HYPERACUTE PERFORATION 
OF THE ACUTELY INFLAMED 
APPENDIX 

O F the 19,138 clinical records ab- 
I stracted m the first Pennsylvania 
State-Wide Survey of acute appen- 
dicitis and its complications, none were so fact 
revealing as those of 70 patients admitted 
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u ith aaitth inflamed intact appendices which 
ruptured during op ration The average age 
of these 70 patients was 24 vear>> average 
temperature on admission 100 degrees I 
average pulse 104 The average time between 
on ct of symptoms and operation was 4S 
hours Of these 70 patients 3 S died— a mor 
tahtj of 8 86 per cent The average time 
between operation and death was 16S hours 
This kroup of patients is unique not onh 
because of the large number reported but also 
the definitenes of the facts regarding them 
Sever before to mv knowledge has it been 
possible to studv the progress of so mam pa 
tients where the period of time between per 
(oration of the appendix and death has been 
accuratelv recorded or how and whv perfora 
tion occurred and the manner in which the 
patients died Some of the appendices were 
ruptured as delwerv was almost completed 
onls the peritoneum ad) accnt to t he incision be 
coming infected Most of these patients rccov 
ctcd The majontl however were ruptured 
in the p ritoneal cavitv in various locations 
The appendix was frcquentlv abnormallv it 
uated and difficult to locate because of poor 
MSibihtv Without exception the peritoneum 
was literal!) prepared for the rapid absorption 
of toxins I verv move of the surgeon s hand 
was attended b) trauma or death of endothe 
Ual cells with consequent exposure of lymph 
and arterial capillaries 

Most of these patients developed hvper 
pyrexia and tach) cardia almost immediatelv 
after operation Some of them died so quicklv 
that their abdominal walls were ngid at death 
Distention theusualaccompammentof pread 
ing pent initis deaths did not have time to 
develop ‘some of them never regained am 
sciousness and died in a toxic dclinuro 
Rupture of tb acutil) inflamed distended 
appendix lunnt, operation is hkelv to occur 
because of poor relaxation of abdominal mus 


cfes inadequate exposure of the mvolv cd area 
blind operating and the McBumev incision or 
lack of patience on the part ol the surgeon 
These patients arc in the excellent nsk group 
ftiemajont) of them therefore ma> be given 
spinal anesthesia It is however the function 
of the surgeon to deadc if this type of ane*tfie 
ia is to be emplov ed The diminished excur 
sions of the diaphragm the decrea e m the 
caliber of the intestine the absence of a 
crowding into the wound of di tmded loops ol 
intestine all help to maintain adequate \ 1 ual 
nation If the anesthetist is inexperienced 
open drop ether should be used if relaxation 
1 not satisfactorv under these circumstances 
the surgeon 5 r«ponsibiJit} jujliflts a divon 
tmuance of the operation and a personal super 
vi ion of the administration of the anc thetic 
until the patient has relaxed sulhaentU lor 
him to continue 

The transverse or McBumev inci ion is sat 
1 factorv for removing the majontv of acute 
appendices If rupture of the appendix ha 
occurred this tvpc of mci ton limits the M 
nipulation of the operator so that a minimum 
of peritoneal trauma occurs w ith a com spon I 
mg limited absorption of bacterial toxins It 
docs however have definite disadvantage 
It encourages blind operating and if enlarge 
ment of the wound is ncccssar) it » not as 
satisfactory accomplished as w it h a n^bt rec 
tus incision 

The number d! diseased appendices ns a! 
ued on the opening of the peritoneum is mall 
Frcquentlv loops of ilvum or the c corn it*dt 
must be di placed before the appendix can be 
seen andvxvansbK traction on the cecal base 
fails to vi uali/e it It is at this stage of the 
operation that bh d surgery is most hUh to 
be instituted The operator inserts a 6 ti*et 
and attempts to palpate the apptn Jix nr the 
pmec Ircqucntlv the ippen hx 1 hoot 1 1 
in the crook of the index linger— if it i< a W* * 
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cnt attempts at freeing it arc made 01 a for- 
ceps 1* inserted and the base caught 'i his 
latter procedure nun he safe it the wall of the 
appendix is thick and viable but \er\ danger- 
ous if the appendix is hr-d, gangrenopurulent 
and distended, second, if the serous coat has 
ruptured and forms part of an abscess wall, 
and, third, if the opening has been scaled w ltli 
fibrinous exudate, intestine, or omentum ‘\n 
idea of how highly virulent the escaped mate- 
rial may be is shown by comparing the mortal- 
ity of this group S2 S6 per cent, with the 
mortalitx of the localizing, spreading, or ab- 
scess groups, 24 35, 24 06, and 1 2 per cent 
respectively '1 he absorbed toxins arc not only 
more virulent but greater in amount follow ing 
traumatic rupture than m am of the other in- 


duced types of peritonitis If the operator, 
before bhndh inserting a linger, will obtain 
adequate exposure of tin process. b\ enlarg- 
ing the incision, 1 c , by splitting the sheath 
of the rectus and retracting the muscle fibers, 
or by placing a piece of sterile gauze m the 
transxersc wound and then making a right 
rectus incision, these catastrophes may be 
ax oided 

An appendix low m the pelxus, or beneath 
the hx’cr or near the spleen— gangrenopuru- 
lent loaded with antigens— an inex-penenced 
anesthetist attempting to obtain relaxation 
with a general anesthetic — a newly -assigned 
interne as an assistant— are more frequently 
problems of the xoung, than of the ex-peri- 
enccd surgeon John 0 Bowfp 
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SLVERAL MEDICAL-HISIORICAL FACTS AND ODDITIES 

A B LUCkHARDT M D Chicago 111 nois 

T HE conduct and manners of the medical from the same malady as her doctor who (as 
profession during the greater part of the she learned from her maid on returning to con 
i 7 th and 18th centuries were decidedly Piousness) had made the above bluff comment 
different and quite if not highly ob- on hn case and then had gone away The nest 
jectionable to the laity and profession of the day Treind was sitting in a penitent state over 
present day In 1 Book about Doctors Jeaffreson 1 his tea debating what apologv he should offer 
has recorded a considerable amount of material to his aristocratic patient when he was relies ed 
concerning the life manners dress customs fees from his perplexity by the arrival of a note from 
etc of the medical worthies of that period being the lady herself enclosing a handsome fee 1m 


certain to contain no line that 
should render it unfit for the 
drawing room table Some of 
the medical worthies of the period 
of Dr William Harvey* and fol 
lowing it might be classed most 
charitabfv as bonvivants 
gourmets or gourmands The 
great prevalence of gout and 
stone as compared with the 
present time is in itself indica 
live of lbe general m temperance 
ot the period However the point 
of view on such matters as food 
and dnnh was so different from 
the prevalent conceptions that 
one physician Dr Beauford did 
not refrain from expressing him 
self as follows — temperance 
(was) a vice that hadn t even 
the recommendation of transient 
pleasure (i p 97 ) 

The following story is told of 
Dr John Fremd (16,5-17 S'* 
Fremd continually visited hi 
patients in a state of intoxicati in 


plormg her dear Dr Freuid to 
e , keep her secret and begging him 

to \ lsit her during the course of 
/V the day (1 p 95 ) 

Such examples of ovenndul 
gence with their direct deleterious 
effects on the stomach were proh 
A Jr ably responsible for the contnv 

fla ance known as the stomach brush 

/ desigred to freshen up tbe stom 

. ach It was described and pic 

1 lured in the Centfrmans \fogt 

yF me* (Fig r) Tbe following 
/ iTyjjssciv 'v, 'ft text accompanies this cut 
' it r R \ p t Related is the execulea 

j r r ff |P v entnculi or cleanser of the stom 

1 fc b t jfl m Pf ach a it is called bv some of our 
i « fl fill rrodem physicians feeing com 

A v ft posed of soft hair fastenef b) 

V sk e ' twisted brass or steel wire into a 

>? fasciculus as in the figure annexed 

the handle or stem of which may 

be invested with silk or thread 

, . , This instrument is recommend d 

c toll. ”ut sevenUmintnlphiMunsSi 
, y n i js being principally useful toscower 

or cleanse the stomach as well as 


To one lady of high rank he came in such a state to remove foreign bodies out of tbe fauces and 
of confusion lha t when in bee room be could oni> oesophagus The brush being moistened insome 
« T ble to « !«*.*« by —‘JZ? £sz?sr£s£ 

God' I ortunatel) the fair patient was suffering t f, stln?roundlt5 ^ ire handle BB When armed 
trora il rhy l p» 1 Ubo iu t mj of Oicmo in t h e stomach it is to be drawn up and down 

I l l ]y JtiS V Book Abo t D t rv Lo ton 

II r»t J Bl cl tt S t It xy C IbVrn S6o 

, Oyact it IM M 7 I Ij) 0< Ufiu Migu t JS SOT 
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like a sucker in a syringe But though this con- 
trivance is greatly 'extolled and said to prolong 
life to a great age, especially if practiced once 
a week, month or fortnight, vet there are but 
\en few instances of its happy effects, probibh 
because tn ’d b\ few ” 

Incarcerated in the Tower of London as a 
political prisoner (traitor), Dr Frcind planned his 
two \olume History of Mulicnic ' winch is rccog- 
ni7ed as a fair presentation, though the author 
attempted too large a field 

In the second volume of this work occurs a dis- 
cussion of the maneuver of bleeding so common 
from the earliest times m the treatment of div er«c 
aliments This discussion ends with an account 
of the controv ersv current in medical circles of the 
15th centurv ‘about bleeding 111 the direct or the 
opposite side in a Pleurisy ” The ridiculous 
seriousness of the debate, aside from the doubtful 
therapeutic value of the procedure, is indicated 
by the action of 

“The l nucrsily of Salamanca (which) took 
part with the 1 rabtans, and made a decree, that 
no one in this case shou’d dare to let blood but in 
the contrary arm, and to add authority to their 
decree, they endeavour'd to procure an edict from 
Charles the Fifth to second it, alledging the other 
method to be of no less ill consequence than that 
of Luther’s heresy ” 

It raaj be of interest to note that while Dr 
Fremd was in the Tower thinking of such matters 
and his own personal prospects, his friend Dr 
Richard Mead to whom he subsequently dedi- 
cated his book took care of his (Freind’s) practice 
On the latter's release from prison Dr Mead 
handed over to Freind all fees collected, which 
amounted to the tidy sum of 11,400 guineas 
($58,254)— surely an unusual expression of friend- 
ship and generosity This Dr Richard Mead 
(1675-1754), friend of Pope, Halley and Newton, 
was a scholar in contrast to his predecessor 
Radcliffe, 2 who was a crude and overbearing ‘bon 
vivant’ (to put it very conservatively) with little 
of culture and refinement and whose secret to 
success as told to Mead was to “use all mankind 
ill ” 

l Tbe History of Phisick from the Time of Galen to the Beginning of 
the Sixteenth Ccnturj Chiefly with Regard to Practice In a Discourse 
v* ntten to Doctor Mead b> J Irmu} MD -volumes 12 mo (1st 
Edition, 1725) Third Edition London Printed for J Walthoe over 
against the Rojal Exchange in Cornhill 2727 

J SeeA B Luckhardt, burg , Gjnec &.0bst,tg4i 72 674-676 


\tnong Mead’s several medical essays' 5 there is 
one (p 329) entitled Discourse on the Scurvy ” 
m which after giving the symptomatology lie 
raises the question of its ctiologv Discussing the 
act and significance of external respiration of air 
in the only terms known at the time, he begins to 
relate scum m part to the noxious air which 
sailors are of necessitx obliged to breathe during 
prolonged \ ox ages This sea air, he thinks is most 
certainly noxious, for 

“In the first place, moisture weakens its spring 
(elasticity), next a combination of foul particles, 
such as are contained in the breath of many per- 
sons crowded together, and some perhaps dis- 
eased, then, the filthiness of water stagnating in 
the bottom of tlie ship, lastly, salts imbibed from 
the sea, some of winch max probably haxc pro- 
ceeded from putrefied animals m that clement, 
may insinuate thcmsclx es into the blood and m 
the nature of a ferment, corrupt its whole mass ” 

Mead was not unconscious of the importance of 
the diet for he w rites that some scorbutic sailors 
were not onlv relieved at St Helena “by the fresh 
odoriferous air” of the island but were perfectly 
recovered “by eating the fruits (acidic) we have 
mentioned and living chiefly upon the v ege tables 
which kind nature has supplied that place in pro- 
fuse plenty ” He had in a prev ious paragrapli 
given evidence of the prophylactic value in sea 
voy ages of lemons and oranges Ne\ ertheless he 
returns in the final paragraphs to the salutary 
effects of the land and m evidence recounts how 
the vapour of “the cold earth itself” contributes 
to the speedy' recovery of those stricken with the 
scurvy when he writes 

“Lord Anson told me that one of his men who 
rowed the boat ashore, was so weak, that he fell 
down at the oar almost dead when landed, tire 
poor man desired his mates that they would cut a 
piece of turf out of the soft ground, and put his 
moutli to the hole upon doing this, he came to 
himself, and grew afterwards quite well ” 

Of course, the implication is that the terrestrial 
atmosphere w as responsible for his recov ery rather 
than an antiscorbutic diet and in the final sen- 
tence he expresses the view that a circulation of 
the air aboard ship “even of that which is not so 
wholesome” as helping much “towards the pre- 
vention of the distemper ” 

Ed,DburEh 
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T HE mater al jn The Rile oj the I nee nth tgtty 
by Boyce 1 Con l ting of experimental work of 
the anther an 1 that of oth ers in imilar or allied 
subjects along r ith ciuucal a pccts related to the 
experimental data represents a manuscript which 
was awarded the quinquennial Samuel D Gross True 
by tf e Philadelphia Academy of Surgery m 1940 
The contents jndule such subjects as liver deaths 
hepatorenal syndrome autolvtcp ntonitis tests of 
hepatic function h morrhagic diathes s therapv of 
hepatic insuffeteaev and oedu ton of the portai 
vein Throughout the entire hook thete is evidence 
th t the experiments repotted have been perforn cd 
« ill thoroughness and exactness by c ne well trained 
in this type ol work Although the sy ndrome of 
liver death is not accepted by all the author has 
presented supporting data and arguments which 
surelv would not fail to convin e the most skeptical 
reader The same might be said of the hepatorenal 
syndrome However to the reviewer the data sup 
porting the a umption that sudden decompression 
of the obstructed biliary tract may lead to serious 
ard even fatal consequences was not conclusive 
pejhaps the reviewer was b ased by the fact that b 
has not 2 ? ea convinced that he has ever sec a an 
instance of toxicit> J roduced by sudden decom 
presston of an obstructed biliary tract The various 
theories offered to explain the phenomenon of fatal 
autoJytic peritonitis (particularly in animals) is d« 
russed m detal and a very reasonable condition 
dram that the explanation tics in aulolysts with 
absorption ol the toxic products Hepatic fun tion 
tests are thoroughly re lewed the author concludes 
that dye tests the Up; uric acid test and the bh 
ruble test are the most sensitive Attention is very 
apt} v called to the fact that hepatic insufficiency may 
occur in patients uffetmg from diseases other than 
those of the biliary tract The various tests for de 
feeling proibn mbin deficiency including the simple 
and apparently effective serum olume index test 
devis d by the author are desenb d Therat V for 
the jauadeed fitieat is g ven in detal The re 
view r agre s holeheartedlv w th the author s con 
elusion that routine closur of the common duct ir 
prolonged drainage lor months following chole- 
doch stomy 1 unwi e Attention is very aftly 
called to the possible danger that closure of tl c gall 
bfadd r fo sa bj a tight ruatung suture I0U0 nog 
cholecystectomy mav r suit in absorption of auto- 
l\ tic toxic products resulting from necrosis of strang 
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ulated li er I ssue A plendid ummary of the 
functions of the 1 ver is included in the appenii* 
The book will be extremely useful and interest! g to 
all surgeons working m the abdominal cavity and 
wif] be a valual le addition to th ir I brary 
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T HE \ olume The PI armacological Basis of The >1 
feuti s by Goodman and Gilman * is a compre 
1 ensive treati e of the pharmacolog cal act ons of 
drugs and of their therapeut c emplo>metit It is 
' ell documented without hung tediouslv enevdo- 
pedic and the authors ha\ e not merely c ted the 
literature but have appra sed it It is exceed nt;l\ 
well written and has evidently been prepared with 
great care as it is singularly free of the embarrass ng 
errors which often occur in first editions The mate 
n t is well organized and clearly pr sented 1 here 1 
an extensive discussion of the sulfonamide drugs of 
the endoctines and vitamins This book cents 
destined to take a pre-eminent place m the library 
of He m d ial student and physic an 

Cast A Dm sti 1 


P ! the third edition of £xlra Ocular Muscles * Dr 
Peter has made ev ery ffort to simp! fy the sub 
ject and facilitate the clinical study of normal and 
abnormal ocular motility ffetcrophona < « 
cormtant squint paralvtic squint conjugate palsies 
and nystagmus are treated as separate phases of 
d sturbed motility and the undr rfymg principles are 
d scusse 1 The author believes with Worth and 
oth rs that fu ion dev el if s automatically with rx 
yenente and p actvcc Early orthoptic (raining is 
stressed in th management of concomitant squint 
and a short chapter dealing with the ess ntwls of 
orthoj t c training has been added to the book 
The chapter on nystagmus has be n thorough!) 
r vised with the a [stance of Dr Joseph C kaskin 
l rule sot of Neurology to the Gra fuate School of 
Med cine L Diversity of Fcmsyl ama Especial 
attent on has b en given to the etiot g> and class 
fication of ny stagmus Base 1 on his conception of 
or gin it m y be ocular otol gic or neurol g < and 
for the purpose of description he di odes it into ex 
penmental and spontaneous types 
This book is to be recommend d to all Ophthalmol 
ogists and Dr Peter can again be corgratt-bUd on 
t\s outstanding work Isvj 0 J rut n 
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CARCINOMA 


ROBERT MEYER, M D , Minneapolis, Minnesota 


M ANY of the problems involved in 
the diagnosis of early carcinoma 
of the cerviv are not yet satis- 
factorily settled It is urgently 
necessary that criteria be set down which will 
obviate the subjective approach to the inter- 
pretation of histologically demonstrable varia- 
tions from normal The only logical control of 
the correctness of such criteria lies in the ob- 
servation of the clinical course of the various 
lesions, such studies have been carried out It 
is no longer necessary to postpone a diagnosis 
until gross tumor is demonstrable Experience 
has taught that early histological changes may 
now be recognmed which will certainly lead on 
to a fatal issue in the absence of treatment 
This was at the beginning, and still is, the 
definition of the malignancy of the tumors x\ e 
call cancer 

By the same token, histological changes 
which may resemble those of cancer, but which 
are benign, may be studied by observation of 
the clinical course This has also been done 
and these criteria recommend themselves for 
testing and acceptance Close co-operation 
between pathologist and clinician may be ex- 
pected to lead to improvement in the ade- 
quacy of the criteria for objective diagnosis 

ban er 


From the Department of Obstetrics and Gynecolojn 
'tty of Minnesota 

Charles Sumner Bacon Lecture delivered at the Unnersitj of 
Illinois December 7 1939 1 


The histological features of erosion healing 
of the cervix have been briefly discussed in a 
previous paper 

LEUCOPLACIA OF THE FORTIO AND 
CARCINOMA 

It is generally recognized that carcinoma of 
the cervLx max arise in the presence of an old 
leucoplacia Hinselmann maintains that it 
usually , or perhaps always, arises from leuco- 
placia It must be remembered that white 
spots are not always leucoplacia but are often 
harmless and transient thickening of the 
superficial layers of the epithelium Philipp 
followed about So cases showing white spots 
on the cervix over a long period and with re- 
peated ex-aminations, but was unable to 
demonstrate transitions to carcinoma The 
author has seen only 2 cases in xvhich early 
carcinoma of the portio arose from leucopla- 
cia These w ill be described below 
Figure 1 shoxvs a section through a promi- 
nent white spot on the portio of a 41 year old - 
woman whose complaint was irregular bleed- 
ing The epithelium on the right, xvhich is the 
wTzte spot, shows diminution in the number of 
nuclei and kemtimzation 0/ the superficial 
portion The underlying connective tissue 
contains more fibrils but fewer nuclei and 

rf ft tha .V he m0re normal counterpart to 
e This represents, then, a very mild 
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degree of leucoplacia Two years after biopsy 
the portio showed no abnormality 

E\RL\ CARCINOMA IN OLD LEUCOPLACIA 
The first case was that of a 43 year old 
woman who had had 2 fullterm pregnancies 
and 1 abortion and complained of leucorrhea for 
many y ears Multiple white spots w ere found 
on the portio and a clinical diagnosis of leuco 
placia was made The biopsy excision (Fig 2) 
shows a thick superficial cormfied layer The 
other layers are replaced by carcinoma which 
has also displaced the connective tissue 
papillae The cormfied layer being less 
readily digestible has been spared /or the 
most part though in occasional areas it has 
been shed The carcinoma has invaded the 
connective tissue in many small processes 
These can be recognized in Figure 3 as made 
up of irregularly shaped small cells mth deeply 
stained nuclei There is no distinct basal 
lav er and the abnormal cells are distributed 
quite irregularly m the upper lay ers The row 
of irregular more darklv stained cells at the 
verv surface represents the remains of the 
stratum granulosum The cornihed layer 
above this is not reproduced Near the center 
may be seen 2 groups of cells with darkly 
stained smaller nuclei closelv packed together 
These cells have occupied papillae In other 
portions of the material which are not illus 
trated here the basement membrane is still 
intact and sharply separates the epithelium 
from the connective tissue In both positions 
the carcinoma is readily recognized by the 
atypical character of the nuclei The car 
cinoma has as always started in the basal 
portion of the epithelium and invaded upward 
at the expense of the normal epithelium The 
differential diagnosis is not always as simple 
as in this case but careful study will serve to 
distinguish leucoplacia from early carcinoma 
The uterus was removed 3 davs after 
biopsy The portio as w ell as the entire collum 
was thickened (4 5 bv 5 5 centimeters) At 
the margin of the area excised for biopsy 
examination were 1 elevated small white spot 
and 2 flat ones The mucosa of the external 
surface as well as that of the cervical canal 
w as more w hite than red The prominent spot 
proved similar to the biop y specimen while 


the other areas for the most part showed 
leucoplacia The carcinoma then was very 
small and in an early sta Q e This finding is 
rare 

In the second case the portu had been 
treated over a long period of time with corro- 
sives It was finally amputated because both 
anterior and posterior lips were covered with 
white spots The right side of the portio was 
somewhat thickened but flat and white The 
clinical diagnosis of leucoplacia was confirmed 
in many areas by microscopic examination 
The cormfied layer was thin in most places 
but missing altogether in others The 
squamous epithelium was thickened with 
irregular downgrow ths 

In Figure 4 the irregularly thickened epi 
thelium includes a papilla with a dilated 
vessel On the left the basal cells are long and 
irregular On the right the basal cells are al 0 
long and are connected with a small but broad 
dow ngrow th the cells of w hich hav e enlarged 
irregular shaped darkly stained nuclei Aear 
er the surface the cells are regular and in the 
upper rows thev are flat 

On both sides of a similar epithelial down 
growth in Figure 5 the basal cells of the 
multilayered squamous epithelium are also 
irregular and oblong In the upper layer 
dilated vessel of the papillae may be seen 
This mav represent a reaction to treatment 
The cell w ith the exception of the ba al row 
are not strikingly changed 

A third dow ngrow th is seen in another area 
(rig 6) Thi was well removed from tho e 
already described It is surrounded by v or 2 
rows of flat darkly statned cells which are 
connected with the basal cell row of the multi 
layered epithelium To the right of this the 
basal cells are seen covering a papilla and here 
the basement membrane is quite indi trnct 
The polygonal cells above the down 0 rowth 
are irregular 

All of this is convincing evidence in support 
of a diagnosi of an early stage of carcinoma 
originating diffusely in multiple areas For 
confirmation sections were examined until 
areas were found (Figs 7 and 8) which show 
epithelial invasion of lymphatics In both 
areas the papillae extend for a considerable 
distance toward the surface To the right in 
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Figure 7 the papillae are partly included, re- 
placed, and displaced In the irregular down- 
growths of the epithelium 

In Figure S the epithelium surrounding the 
large papilla is irregular with defects in the 
basal membrane On the left the epithelium 
appears normal with the exception of some 
at> pical basal cells The upper lax er of flat 
cells is the remnant of the benign stage of the 
leucoplacia The uppermost cornified lax er is 
missing, presumabl) as a result of treatment 
In the absence of studies of comparable cases 
it is impossible to determine the part which 
treatment may have played in the change 
from leucoplacia to carcinoma 
There is not, on the whole, a remarkable 
round cell infiltration It is absent in the 
areas showing the single downgrowths (Figs 
4, 5, and 6) In Figure S it is not striking In 
Figure 7 there is a considerable infiltration of 
lymphocytes adjacent to the multiple doxvn- 
grow ths 

It is important to know r that in leucoplacia, 
carcinoma may arise in multiple areas Ex- 
tensive histological investigation is essential 
under these circumstances 

It is apparent that the first changes always 
take place in the basal row' The cells and the 
nuclei become elongated and slender They 
are pressed together from side to side as a 
result of multiplication and are forced to ex- 
tend in new' directions as toward the connec- 
tive tissue The basal membrane seems to 
yield, not onlj in these areas but also in others 
For example, in Figure 6 it seems to yield to 
the right of the connective tissue papilla The 
basal membrane is fading, damaged m all 


probability by the toxic influence of the car- 
cinoma cells 

In considering the effect of multiplication of 
the atx pical basal cells, it should be remem- 
bered that these cells max dix ide in one of txx o 
opposite planes The plane of the dmsion 
depends upon the axis of the mitotic spindle 
If the plane of dix lsion be at a right angle or 
x'crtical to the basal membrane, the new cells 
he in a plane parallel to this membrane If the 
cells dmde in a plane parallel to the basal 
membrane, the tissue becomes multilayered 
It appears that oblique lax cring is usually the 
result of pressure, and it is not necessarx in 
these circumstances to postulate an oblique 
position of the axis of the mitotic spindle In 
cerx ical carcinoma, as m other similar condi- 
tions, x ertical division is the earlier form On 
this basis the carcinoma in Case 2 is x ounger 
carcinoma than that in Case 1, in spite of the 
lx mphatic mx'asion in the former It appears 
that in the second case, the carcinoma has a 
tendency to attain a riper form (Figs 4, 6, 
and S) than in the first case 

THE REE VTIONSHIP BETW EEN ULCER \TION AND 

EROSION or THE CERVIX AND C XRCINO.XIA 

A consideration of early cervical carcinoma 
xx'ould be incomplete xvithout some attention 
to the question of its relationship to erosion 
and erosion healing A study of x f er\' earl} 
squamous cell carcinomas leads to the con- 
clusion that they arise alwa}s from squamous 
epithelium and always from the basal cells 
In most cases the carcinoma arises at the mar- 
gin of an old erosion The author has seen 
only 1 case of a very small squamous cell 
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carcinoma which seemed to arise within an be transformed into carcinoma it would k 
erosion This is not adequate proof of origin necessary to show that the latter arises not 
in the erosion area Such a tumor ma\ ha\e on the surface but deep in an cpidcrmizcil 
spread to the erosion surface from adjacent gland This has not jet been demonstrated 
surfaces and inflammatorj reaction might well It obviously cannot be a common occurrence 
have destroyed the tumor m its original site since with attention focused upon thi ques 

The tumor might even have arisen from tion for several decades study of thousand of 

islands of squamous epithelium which are cases has failed to reveal it 
known to remain on occasion intact within Similar proof must be demanded to demon 

the erosion area strate the so called metaplasia of mucou epi 

The author has never seen a squamous cell thelium into squamous epithelial carcinoma 
carcinoma of the cervix which did not arise Carcinoma must be shown to an c from areas 
from the surface epithelium Transitions from where squamous epithelium and basal cel) 
benign epidcrmization to carcinoma arc un arc absent Multilajcring of mucous all 
known In order to prove that the ncwl> carcinoma is not comparable and 1 readily 

formed epithelium of the epidcrmization may differentiated from squamous cell carcinoma 
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Fig g, left Earl} carcinoma at the margin of glandular erosion of the portio Lou 
power 

Fig 10 A part of figure 9 under higher power Membnna propria broken 


particularh in the early stages Much of the 
abuse of the term metaplasia will vanish on 
adequate study of the histogenesis of epi- 
dermization and carcinoma 
Polyps, 111 spite of being covered by ripe 
squamous epithelium and exposed to irrita- 
tion, do not become carcinomatous This is 
probably due to the fact that there is no older 
squamous epithelium surrounding the area of 
epidcrmization to serve, as in the cervix, for 
the tissue of origin of the carcinoma It is 
true that the squamous epithelium of an old 
epidcrmization has the same properties as the 
original squamous epithelium and might, 
under certain circumstances, age and give rise 
to carcinoma 1 his does not affect the general 
statement that carcinoma does not arise from 
actixe epidcrmization undergoing prolifera- 
tion as in erosion healing 


One might conclude, then, that carcinoma 
and epidermization of erosion are tv, o distinct 
and unrelated conditions They both arise 
from the basal cells of the squamous epithe- 
lium at the margin of erosions But epidermi- 
zation is a benign restoration and, when com- 
pleted, approximates the normal Carcinoma 
does not arise directl) from it 

DIAGNOSIS OF EARIA CARCINOMA IN 
ASSOCIATION WITH EROSION 

The morphological distinctions betw een epi- 
dermization and earh carcinoma haxe been 
considered in the first part of this paper Both 
max spread oxer the surface and enter glands 
For differential diagnostic purposes it is onlx 
necessar) to keep the characteristics of each 
condition clearly m mind The finer cellular 
histologx is not useful at first and, under am 
circumstances, the usual fixation makes 
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demonstration of these features, difficult or 
impossible The morphological changes v\ hich 
represent the very beginning of malignancy 
are not know n Mitoses are not usually found 
m early stages Abnormal mitotic figures 
present in later stages are not found m be 
ginning carcinoma Most of the mitotic dev la 
tions described in the literature arc evidences 
of cellular regression Regression is not 
characteristic of very early carcinoma with 
the occasional exception of that caused by 
severe inflammation 

It is characteristic of benign epidermuation 
that having filled the glands its demands arc 
satished Even the original shape of the 
glands is still recognizable Later when the 
epithelium ripens the glands mav become 
dilated The proliferation however is stopped 



bv pressure The benign epithelium can in 
\ade only along these glands In contra 
distinction the carcinoma uses the glands only 
as a matter of convenience It continues its 
proliferative course extending and dtfomung 
the glands and ultimatelv breaking throu b 
the basal membrane directly to invade th 
underlying tissue Dirtct inva ion of the 
connects e ti sue mav occur m early stages of 
carcinoma particularly at the surface as will 
be described later Benign epidermuation 
does not extend beyond the basal membrane 
Figure 9 shows a small carcinoma arising 
from the basal cell of the normal squamous 
epithelium at the margin of an erosion It has 
invaded and partially filled 3 glands A small 
outgrowth of tumor may be seen extendm 
into the connective tissue from the middle 
gland This is seen under higher magnifies 
tion near the left side in I igure io A strip of 
basal cell is forcing its w av through the gland 
basement membrane The lumen of the gland 
is not completely filled The invasion throu h 
the basement membrane and into the con 
nective tissue prov es of course that this I a 
carcinoma This fact can be readily rcco nized 
as well from the abnormal cell form 
In Figure n an earlv carcinoma mav be 
seen pushing its way mto gland not only 
beneath the columnar epithelium but in large 
solid masses which are virtually melting away 
the original epithelium ^garo the carcinoma 
arises from the normal squamous epithelium 
at the margin of a glandular ern ion and in 
\ades the glands nearest to it This is r p 
peatcdly observed and Figure 12 shows 
another such case Not all carcinomas begin 
here If there arc no glands in the erosion or 
ulctr the early carcinoma may directly invade 
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the underlying conneettu tissue lhis s 
apparentlt accomplished with particular tat-c 
when the >urface is made up of granulation 
tissue U lg 1-1I I Ins section aHo ekarh 
demonstrates the origin of the can inoma from 
the basal tells 01 the normal squamous epi- 
thelium 1 hat the epithelium is not dtslrot ed 
proses that the carcinoma is young 

The early squamous cell carcinoma is 
usualK composed of unnpe or middle ripe 
cells although there are exceptions to this 
Ihc carcinoma appears riper at the surface 
than m the deeper areas '1 his is due not onh 
to the fact that the deeper portions art 
toungcr but also to the effects of exposure of 
the upper portions to surface conditions 
Carcinoma arising from the epithelium at 
the margins of an erosion mas spread not onh 
oxer the erosion but aw at from it thus de- 


stroying the normal epithelium and itnading 
beneath it '1 his action often proceeds in a 
(epical manner pushing forward obliquely 
under the normal squamous epithelium as 
shown in 1 igure 1 \ In this biopst specimen 
excised from the portio, tlu carcinoma is 
readih recognized on the right i he remnants 
of the normal squamous epithelium ni it be 
seen on the snriace while the deeper later?, are 
being destroyed and replaced by the car- 
cinoma 

The basal cell layers 01 the carcinoma show 
the greatest rapidity of growth I hey first 
extend laterally, destroting the deeper laver 
of the normal epithelium 1 he carcinoma 
thin becomes multilateral by tirtue of hori- 
zontal cell elusion and proceeds to dcstrot 
the more superficial parts of the normal epi- 
thelium 1 he result s an oblique junction of 
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the cervi\, were found m curettage material, it 
has been a routine procedure to cut the blocks 
of every curettage at multiple lex els As a 
result of tins, a considerable group of very 
early squamous cell carcinomas were discox- 
ered Garlach, in the author’s laboratory, w as 
able to collect a considerable number of these 
Descriptions of them mil be published m de- 
tail in the near future as part of So early 
carcinomas which have been collected over a 
3 year period There is even’ reason to be- 
lie’xe that this is an observation w hich is of 
s gmficant importance 

Most of these findings were the result of 
unintentional curettage of the cervical canal 
They were found as small masses and strips 
of atypical, unripe, multilayered epithelium 
scattered among the pieces of endometrium 
The diagnosis in most cases presented no 
difficulty. 

Most often the carcinoma cells are found in 
flat strips 5 to ro millimeters m length F igure 
17, however, shows a section through a small 
papilla about 5 to 6 millimeters m diameter 
There is a delicate stroma with dilated 


The 2 following cases present interesting 
problems since repeated curettages were 
carried out The first was a 41 year old 
woman m whom curettage was done because 
of irregular bleeding The endometrium 
showed nothing of importance A few’ small 
pieces of cervical mucosa (Fig 19) showed 
suspicious epithelium Instead of the normal 
lay ering of the epithelium w ith a single basal 
cell layer, the epithelium here has a tendency 
to be similar at all levels The basal cells do 
not show the normal clear definition The 
nuclei are close together, rich in chromatin, 
and somewhat irregular in position, shape, 
and size It is still more important to note 
that the cells in the le\cls above tins show 
similarity to basal cells They have large 
nuclei of irregular form, but for the most part 
they are elongated and hax e a radial arrange- 
ment They contain less chromatin than the 
basal row but much more than normal 
squamous epithelium The basal membrane 
is indistinct and invaded by lymphocytes 
which have infiltrated the underlying con- 
nective tissue 


capillaries and lymphocytic infiltration This Because the epithelium appeared very’ sus- 
stroma seems to be newdy formed and it may picious, the cervix w as curetted 3 months 
represent the beginning of a papillomatous later and the slightly eroded area on the portio 
form of carcinoma The patient was 36 years excised The material is showm in Figure 20 
old and had had her last normal menstrual The multilayered epithelial cells have a 
period 3 months before She had noted greater irregularity’ of form than before and 


vaginal bleeding for only’ 14 days The 
endometrium was m normal secretion phase 
The uterus, removed 16 days after curettage, 
contained a small superficial carcinoma in the 
cervix The vaginal surface of the portio was 
free of carcinoma The early bleeding may 
w’ell have been due to the exophytic growth 
of the tumor 

Figure 18 is from a specimen obtained in a 
49 year old woman with hyperplasia of the 
endometrium The illustrated small piece of 
squamous cell carcinoma was found m the 
curettage material This combination of 
endometrial hyperplasia and cervical car- 
cinoma is a rare occurrence The removed 
uterus showed a myoma m the fundus The 
carcinoma w’as found in the cervical canal 
but had remained superficial, perhaps as a 
result of the exceptionally’ strong membrana 
propna 


are packed tightly’ together in an irregular 
manner The basal cell layer is absent The 
nuclei at all levels are richer in chromatin, and 
the demarcation between the squamous epi- 
thelium and the connective tissue is not as 
clear as before The lymiphocytic infiltration 
is not striking The epithelium has not in- 
vaded the connective tissue but is seen else- 
w’here to have begun to invade the mouth of a 
gland, melting dowm the mucous epithelium m 
the process The uterus, removed some days 
later, show’ed the same epithelium invading 
the connective tissue in a few’ areas 
In the second case, curettage was done for 
irregular bleeding, and a small piece of fairh 
superficial squamous epithelial cell carcinoma 
was found Although the basal membrane 
seems to be well preserved, there are quite 

P ^ JCCtl0nS (Flg 2r) The epithelial 
cells of these appear more unripe than 
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OF FRACTURES 
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S IN Cl the advent of x ravs the list of 
time honored classical signs of frac 
turcs has been increased by one which 
is at feast of equal \alue fn recent 
\ears many courts m this country and abroad 
have pronounced physicians negligent who 
failed to use the s ray in the diagnosis of sus 
pectcd fractures and have thus marked the 
radiological approach as superior to all other 
diagnostic procedures The erroneous con 
ception has dev eloped that an s ra> report is 
something objective and indisputable not 
open to human fallacies and personal factors 
of training and knowledge The fact that the 
roentgenogram does not he 1 e that it rep 
resents objectiv e phy steal conditions docs not 
imply that the one who reads it necessarily 
interprets these physical conditions correctly 
This makes it incumbent on all who utilize 
the x ray in the diagnosis of fractures to fa 
mdtaru.c themselves with the limitations of 
roentgenological approach It is the putpo e 
of this paper to discuss these limitations m 
connection with the principal points of evt 
dencc obtained from the roentgenogram 
Considering it the function of radiological 
procedure (i) to demonstrate the presence or 
absence of bone fracture (a) to depict the 
normal or pathological character of the frac 
tured bone (3) to disclose the displacement of 
fragments and (4) to show the course and 
progress of healing then this paper attempts 
to discuss the limitations of each of these 
points of t ra\ evidence 


A FUROR OF NEGATIVE ROENTGEN DIAGNOSIS 
IS PRESENCE OP FRACTURE 


Prerequisites for x ray visifiifiJv of fracture 
For the sake of this discu sion it is assumed 
that x ravs m each cw arc used properiy 
under optimal conditions of radiographic 
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technique Otherwise the field of cvidtnct 
would be much more restricted But some 
times due to the state of the patient it 1 
neither feasible nor practicable to obtain the 
proper roentgenograms Often the dccuon 
of the roentgenologist as to the choice of h» 
procedure will represent a compromise be 
tween the demand for optimal \i ualizaticin 
of the fracture and the caution required in 
handling a recently injured patient 
It is casv to realize that a fracture ma\ not 
be apparent on roentgenograms if due to the 
condition of the patient the customary pro 
jcctions m two vertical planes cannot be util 
izcd But more relevant to the present dis 
cussion is the que lion arc there fractures 
which do not show up on the roentgenogram 
even if all routine views have been employed’ 
In this connection it is of course necessary to 
define the meaning of the term routine or 
standard views The technique of trav 
positioning is not static or tured it develops 
with the advancement of roentgenological sa 
cnee of wlmh it is a part and with the tech 
meal progress of tadiographic apparatus But 
the following prerequisites for vi ibihty of a 
fracture should be realized (1) The dehiscence 
should at least be of macroscopic dimensions 
(2) The v ra\ s should trav erse the bone ap 
proximatelv in the direction of the fracture 
gap (3! The fracture should not be obscured 
by dense radiopaque bone (4) In case there 
is no cleavage at the fracture site di place 
ment of the fragments should have produced 
distinct structural or conloural changes " 
any one of these conditions is not fulfilled the 
fracture will most often be invisible Further 
technical factors usually necessary for the 
demonstration of fractures arc (5) that the 
fracture line be brought as close to the him as 
possible (6) that the exposure lie adjusted to 
the part m question ami (7) that m locations 
where combined fractures are frequent <u* 
parts be roentgenographed which are potential 
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sites of additional bone injuries Examples 
based on our own experience or chosen from 
the literature will illustrate and amplify these 
statements 

Noimsuahsatioti due to location of fiacture 
in cartilage Since a fracture is customarily 
defined as a break in bone or cartilage, it is 
necessary to point out that cartilaginous frac- 
ture cannot be diagnosed from the roentgeno- 
gram This includes fractures extending into 
the joint cartilage, fractures of the menisci 
and cartilaginous parts of ribs, and traumatic 
separations of epiphy ses so long as these are 
not ossified 

Nonvisualizahon due to minute size of frac- 
ture gap As has been pointed out, the frac- 
ture gap must be at least of macroscopic di- 
mensions in order to be visible on the x-ray 
film Fissures through the labyrinth of the 
inner ear may be so fine that they can be 
demonstrated only microscopically Then the 
roentgenogram is of course negative In 
metacarpals, metatarsals, and navicular of 
the hand there occur cracks so minute in 
width that they cannot be revealed in any 
projection In these cases a second roent- 
genogram after 1 to 3 weeks may demonstrate 
the fissure after absorption of the damaged 
trabeculae has led to widening of the gap 
As m the examples just named the micro- 


Other regions where minute cracks may 
escape roentgen diagnosis are the tibial con- 
dyles and shaft, the patella, the capitulum of 
the radius The meshwork of longitudinal 
tracts of trabeculae m these areas is coarse 
and wide enough to conceal fine fissures 
N oimsuahzahon due to insufficient number 
or wrong choice of projections One of the essen- 
tial factors m determining the visibility of 
fractures is the direction of the x-rays m rela- 
tion to the fracture line The dehiscence will 
be depicted only if the x-rays traverse the 
bone m the direction of the gap In most 
cases the customary projections in two planes 
vertical to each other will be sufficient to 
demonstrate the fracture fine Practical ex- 
perience, as well as consideration of the funda- 
mental laws of projective geometry, prove 
that one projection is not sufficient to estab- 
lish presence or absence of a fracture While 
it is easy to utilize this knowledge for most of 
the long bones, m some regions a second pro- 
jection requires modem technical facilities and 
skill, often also a certain ability for improvisa- 
tion Areas belonging to this group are the 
shoulder where a second projection has to be 
insisted upon in case of questionable fracture 
of the humeral head and neck and of scapula 
and clavicle 

But m numerous locations even two view's 


scopic size of the destruction may also be the 
cause for negative findings in the early stage 
of Kuemmel’s disease of the spinal column 
Later, when the damaged trabeculae have 
been removed, the vertebral bod}', deprived 
of the necessary' support, collapses (Brails- 
ford) According to this interpretation Kuem- 
mel’s disease would be a compression fracture 
with the fresh injury beyond range of x-ray 
demonstrabihty 

The volar-dorsal new, or obhque projec- 
tions, may depict fractures of the metacarpals 
and metatarsals otherwise not visible It 
seems that insufficient understanding of the 
limitations of roentgenological procedure is 
partly responsible for the controversial dis- 
cussion on the etiology' and pathology of 
“March foot” or “Deutschlaender’s disease ” 
With Schmz and Schnek we assume that we 
are dealing here with invisible fissures of the 
metatarsals, especially of the second 


may not be sufficient to demonstrate a sup- 
posed fracture Complex or unfavorably lo- 
cated bones or parts of bones, like the ster- 


num, angle of ribs, skull, spinal col umn in- 
cluding the sacrum, coronoid process of ulna, 
navicular of hand, os pubis, condylar end of 
femur, patella, malleolar region of ankle, talus, 
calcaneus, these often require more than the 
tune-honored two projections Here the num- 
ber of fractures overlooked will decrease m 
direct proportion to the number of projections 
employed The underlying principle of these 
additional projections is usually an axial view, 
as in the case of the base of the skull, the os 
pubis, patella, talus and calcaneus, or obhque 
views as m case of sternum, ribs, spinal col- 
^e sacrum, ankle, navicular 
of the hand, metacarpals, and metatarsals In 
case of ankylosed joints, skull cap, ribs, chip 
fractures at articular parts of phalanges, aty- 
pical positions can often be used to great 
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advantage Thus while unintentional devia 
tion from standard positions bv careless x ray 
technicians may obscure many fractures dis 
Criminate use of nonroutme views by the 
resourceful roentgenologist will help to reveal 
fractures which cannot be discerned other 
wise Stereoscopic views m one projection 
are often not satisfactory for replacing pro 
jections from different angles Of interest is 
% statistical studv which was made bv 
Hunsbcrger He demonstrates that in a senes 
of 1033 fractures in which three or more views 
were used 36 or 3 5 per cent showed up in 
only a single view 

A cnitsuah ahon of skull fracture The most 
complex parts of the skeleton of course offer 
the greatest difficulties m revealing the fra c 
ture line Thus it is not surpnsing that in skull 
and spinal column we encounter the greatest 
number of negative % ray findings in presence 
of fracture In many cases of fresh head in 
Junes it is not m the interest of the patient to 
take recourse to radiographic procedure at all 
In other cases the radiologist will have to be 
satisfied with few standard views in frontal 
and sagittal planes preferably stereoscopic 
and desist from special views such as might 
be required b> the location of the injury Un 
der these circumstances one should not be 
surprised to miss a large number of clinically 
certain fractures Linear fractures ol the base 
of the skull produce the greatest diagnostic 
difficulties Since they can usuallv be demon 
strated only if the x rays traverse the bone in 
the direction of the fracture line it is more or 
less a matter of chance whether these fractures 
are depicted or not Special projections as in 
the case of the petrous bone improve of 
course the prospects of revealing the dehi 
seen ce Isolated linear fractures of the roof 
of the othit and the wall of the pneumatic 
spaces mav also not be revealed on the roent 
genogram In the latter case the opacity of 
the sinus as produced by hemorrhage may 
give a clue Fractures of the face and jaw v ery 
often require the use of half axial and oblique 
portions 

Nonusuah ation of vertebral fracture Frac 
ture> of the spinal column are in most cases 
compression fractures and are therefore char 
actenzed roentgenologically by the absence of 


a fracture dehiscence That introduces a new 
element in the x ray diagnosis of the e injur s 
making it incumbent on the roentgenologist to 
look for contoural or structural chan es which 
are due to displacement of the fragments 
Here again the roentgenologist will have to 
increase the number of so called standard 
views in order to make full use of the possi 
biiities of x ray procedure The time honored 
anteroposterior view even stereoscopicallv 1 
certainly not sufficient Modem technique 
requires 5 to 7 feet focus film distance to avoid 
distortion in the off center portions of the film 
According to Jordan a complete roentgen 
analysis of the spine in case of fracture con 
sists of the following exposures (x) antero 
posterior and lateral long distance views of 
the lumbodorsal spine with the patient stand 
mg or sitting (2) anteroposterior and lateral 
long distance views of the cervical spine with 
the patient sitting (3) anteroposterior cone 
film of the lumbosacral and sacroiliac region 
(4I right and left oblique views of the lumbo- 
sacral spine showing the intervertebral joints 
(5) n oht and left oblique views of the dorsal 
spine showing the intervertebral joints m this 
region As expensive and time consumin'” as 
this approach may be it represents the onlv 
scientifically correct answer to the problem of 
roentgen demonstration of spinal injuries 
Unfortunately external circumstances and 
clinical factors may often not permit this et 
tensiv e procedure Since the clinical symptom 
of pain is a very inconclusive means of localis- 
ing the area involved it is wise to include the 
entire spine in the range of our examination 
The be t obtainable bone detail is required to 
reveal minute compres ion fractures which 
are characterized by a slight conden ation of 
the spongious texture and minor angulation 
of the individual v erticai axes 0/ the vertebral 
bodies 

Spot films taken with small cone or ro 
tatmg anode tube films are indispensable in 
these cases Optimal photographic technique 
together with appropriate oblique views are 
necessary for demonstration of injuries to the 
pedicles the laminae and the articular pro 
cesses Although not rare thev are not often 
disclosed in routine anteroposterior or lateral 
views 
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Difficulty of fracture diagnosis in the ab- 
sence of a fracture gap Fractures of the verte- 
bral bodies are not the only group of bone in- 
juries characterized by absence of a fracture 
gap Calcaneus talus, lunate, navicular, head 
and neck of femur and humerus, distal end 
of radius are other regions where fractures are 
often revealed only by changes in contour 
and structure of the bone due to displacement 
or impaction of fragments It therefore re- 
quires films of optimal quality to disclose the 
finer textural details 

Difficulty of fracture diagnosis due to super- 
imposition In some regions the fracture gap, 
although present, may not be apparent, due 
to superimposition of other portions of the 
same bone or of other bones Fractures of the 
femoral neck illustrate this well In external 
rotation of the leg the femoral neck is fore- 
shortened and obscured by the shadow of the 
greater trochanter Thus impacted fractures 
of the neck may not be diagnosed at all, if the 
patient is roentgenographed in the position of 
external rotation, which the fractured leg 
naturally assumes Fractures of the vertebral 
arch may not be visible on anteroposterior 
view, as they are obscured by the vertebral 
body In skull fractures the fracture line is 
frequently not shown due to superimposition 
of other portions of the skull In lateral views 
of the forearm and leg, parts of the bones 
which are frequently the site of fracture are 
projected into the other bone Thus the head 
of the radius is obscured partly by the coro- 
noid process of the ulna, and the distal end of 
the fibula is superimposed over the posterior 
distal edge of the tibia If these areas are not 
carefully checked in other projections, includ- 
ing oblique views, the fracture may be com- 
pletely overlooked or may be attributed to the 
wrong bone 

Difficulty of fracture diagnosis due to tech- 
nical factors In addition to the principal fac- 
tors exemplified which decide the visibility of 
a fracture, other requirements also here hsted 
are closeness of the fractured area to the film 
and proper exposure The first may be illus- 
trated by the difficulty encountered m obtain- 
ing a clear film of a fractured elbow or knee 
joint locked m the position of flexion Here 
the details of the fracture may not be visual- 


ized unless the film is brought dose to the 
flexed joint, either by the use of a curved film 
or by taking two views m the anteroposterior 
direction, one for the humeral part of the joint 
and the other for the radioulnar part (Huns- 
berger) The same remarks apply to the knee 
joint 

The importance of adjusting the exposure 
to the part in question is exemplified by the 
fact that fractures of the spinous processes of 
the vertebral column will be overlooked on 
lateral view, if the exposure is directed toward 
demonstration of the bodies of the vertebrae 

Nomisuahzaiion in case of multiple fracture 
Many fractures are not revealed because the 
injured part is not included m the x-ray ex- 
amination This is especially the case in mul- 
tiple fractures The radiologist and clinician 
are satisfied if one fracture is demonstrated 
and neglect to study other portions of the 
skeleton Thus a fracture of the navicular 
is not diagnosed in case of accompanying frac- 
ture of the radius, a calcaneal fracture is not 
discerned if combined with a malleolar frac- 
ture A charactenstic injury m which one 
fracture is frequently overlooked is a spiral 
fracture m the middle or lower third of the 
tibial shaft combined with a fracture of the 
fibula below' the head The clinical symptoms 
of pam and tenderness are often not conclusive 
means of locating multiple fractures, as is 
proved in the spinal column Here isolated 
fractures may occur at different levels with 
uninjured vertebrae between them Fre- 
quently pam is referred to the lumbosacral 
region, wffien the fracture is actually located 
m the dorsal vertebrae Some fractures often 
occur on both sides of the body, e g , fractures 
of calcaneus and radius 


B ERROR OF POSITIVE ROENTGEN DIAGNOSIS 
OF FRACTURE IN THE ABSENCE OF FRACTURE 


Our discussion so far has shown that in cer- 
tain regions the chances of overlooking the 
presence of a fracture are very real Yet there 
is even a greater and psychologically more 
understandable chance of diagnosing a frac- 
ture where none is present, an error based on 
false interpretation of normal or pathological 
conditions winch closely mutate the x-ray 
appearance of bone injuries A great number 
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of these tnt talcs could be avoided bv a thor 
ough knowfed^i. of x ra) anatom\ compn mg 
not onk the x ra\ appearance oi normal stroc 
tures at various ages but also the numerous 
sanations of the skeleton which are cspeaallv 
apt to be mistaken for traumatic changes 
Other misinterpretations are almost unavoid 
able at the time of the first diagnosis the) 
can be dearer} up onh m due course of time 
bv further clinical and x rav check ups 
1 hen. remains a final group of cases the diag 
nostic difficulties of which cannot be solved 
at all with the present state of out knowledge 
Hic\ touch upon problems which arc under 
cuntific investigation or ha\e received con 
Aiding answers in the literature Although 
the-'C problems arc academic in scope and ap 
proach the\ arc frcqucntl) oi great practical 
importance in individual ca «cs when thr deci 
sion h»5 to be made whether a certain condi 
tion h traumatic or developmental in origin 
rhe later discussion on the bipartite navicu 
hr on pondvlohsthesis and the Looser zone 
of tran formation will illustrate this 

It will be recalled that fot the scope of the 
present paper vt is assumed that the x rajs 
are utilized under optimal conditions of cx 
posure and positioning includin'’ in manv 
cs fs 3 nrcrsAars ami verv helpful compan 
son with the opposite side In inv estimating 
the sources of diagnostic errors of interprets 
tion it is not intended to enumerate all possi 
1 1c pitfalls of radiological fracture diagnosis 
This di«cu«ion attempts onh to state and 
demonstrate on illustrative nntenal the pnn 
opal sources of errors in the roentgen inter 
prctation of fractures to point out those w hich 
art untvoi 111 le and to sh nr means of a«M } 
mg the others 

r Normal Structures /mita/tne T ractjre 

since the most characteristic radiological 
in if a fracture are t) e fracti re line or in 
absence of a gtp the structural an 1 contojral 
char cs concomitant with the di placement 
tf the fragments anvthm s simulating a frac 
ture jin ir the alterations in stn.c’urc ami 
contour of the Ui c as produced bv a fracture 
mas l>- m taken frr a fracture in general 
anv a” at mical million which leads to n 
icrrup on o' th expected omti" :it) of b«re 


can and has been misinterpreted as a Inc’ t 

Soft structures Thus ns far as v>H « r f 
turcs an. concerned gas bubbles in ntcd„ 
upenmposed over the spinal column or tb. 
pelvis folds of skin and undcrlvnng ti m 
c g in the region of the axilh buttocks {•*« 
or the ed^es of muscles such as the ii e<al 
border of the psoas mav produce an apparr t 
dKontmuitv in the bone over which the\ a*c 
projected but the) can be i lentifred Hoe 
follows the questionable line hcvorl the 
shadow of the bone 

rptpfisscil lints < 'ufTicienl o mmin I of 
x ru Nnalomv wilt prevent rmsmteiprctatr n 
of the cpiphv seal tines as fractures. V further 
safeguard a^sin t this common error t« a 
knowledge of the distmgui hing features t>c 
tween epiphv seal and fracture lines The qu 
phvscal line is usualk of even width throu h 
out the fracture line i S often wader on ore 
end than on the other the contours of an 
cpiphv seal line are ustialh smooth ami rr-j 
lar the cd-’cs rounded the con o in of a frac 
ture hne arc rugged and irregular the rd rs 
sharp (I ergu«<m an<l ( ol ihamcr ar> l ^wa 
bcrgl \ct some >oung r cpiphi eil fires arc 
faulv irregular as e g tho <. of the arromt/ 
trochlea of humerus olecrancn tuber cal -anet 
but the other characteristics just named stdl 
hold true Often a companson w tth the opp> 
site side w di show identical fin Inf’s there i J 
wilt clear up the question 
The differential diagnostic diTcultui are 
greater when wc deal with an old mjarj where 
nonunion of the fragments is su peeled 
Hrrc as in epiphv seal lines the contours rav 
be smooth the rd es rounde f but tl pre 
tnce of «ome reparative sums as sclcrro i * 1 
callus formation in case of fracture wu M 1 
afford a possibihlv of diagnosis (fcrg'S'i 1 
I)ue to general en 'oerme dis urbarcr er 
some unkn >wn local can c ernphv seal If'c* 
maj pcfsi t throughout life ft th it \ tc*(~ e 
i not su pecteil and ii their general eh* at 
tens ics arr hsrcgardrd thev arc ca’ 1* 
taken hr fracture \ t spiral cta/rp'e M t 
>s acromule which occurs at the > r 
where a fracture rou,hl be located 

f um/i «t and an rjha of t>e si tit-* 
ITcre i a brt,e grojj of \ anatom <f «' 
kefeton nvnovmh cU vified of * 1 f tr^r 
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mg of “accesson bones,” that may deceive 
the beginner and often also mislead the expe- 
rienced These supernumerary bones arise 
from separate centers of ossification represent- 
ing persistence of “embryonic \ estiges which 
usually disappear” (McGregor) Other acces- 
sory' bones are due to an abnormal division of 
usually solitary' ossification centers or to 
failure of centers of ossification to unite Any 
one of these abnormal bones may r be falsely' 
regarded as of traumatic origin, or at least 
give rise to diagnostic difficulties Again m 
order to avoid these errors their possible sites 
should be familiar to anyone who interprets 
x-ray films of bones Study of their contours 
and of the outline of the adjacent bones as w ell 
as comparison with the opposite side wall in 
most cases clear up their derivation In re- 
cent accident cases control examinations in 
time intervals wall demonstrate traumatic 
etiology' by appearance of reparative signs 
But old injuries wath pseudarthrosis of the 
fragments can sometimes not be differentiated 
from congenital nonunion In the hand and 
foot the origin of supernumerary ossicles is 
frequently an object of heated discussion m 
medicolegal cases 

V anations in the bones of the hand and foot 
A typical example is the divided navicular, 
which Watkins has called the most trouble- 


plicate the problem still more, supernumerary 
bones may actually fracture, but may also 
consist of several bony nuclei as the result of 
multiple anlage A good example of this is the 
bipartite medial sesamoid bone in the first 
metatarsophalangeal joint Clinically' ven- 
ded fracture of the same sesamoid has also 
been desenbed The characteristics of con- 
tour and texture of fractures as compared 
with the outline and structure of accessory' 
bones should be made use of in the differen- 
tial diagnosis Accessory' bones may show 
great vanation in size If they' are faint and 
small, differentiation from clup fracture be- 
comes a difficult problem According to Fer- 
guson a small bone mass should not be pro- 
nounced a fracture fragment unless a corre- 
sponding defect has been demonstrated in the 
bone from which the fragment is supposedly' 
derived 

Variations in the bones of the trunk In the 
spinal column there are a number of variations 
whose differentiation from fractures may' 
cause considerable difficulties An example 
of an avoidable yet common error in diagnosis 
is to mistake the independence of the costal 
element of the first lumbar vertebra for trau- 
matic separation The transx'erse process of 
the first lumbar vertebra hardly ever shows an 
isolated fracture In contrast to this vanation 


some anomaly' m the hand Especially' puz- 
zling are cases with recent traumatic history' 
m which the smooth, dense contours of the 
two fragments forming the bipartite navicu- 
lar preclude the possibility of recent trau- 
matic origin of the division Here the differ- 
ential diagnosis between congenital biparti- 
tion and old traumatic nonunion has to be 
made Detailed study of the fragment out- 
lines usually does not help, since the contours 
m old injuries will also be smooth and well 
defined There is usually no displacement in 
either case The problem of the divided navic- 
ular of the hand is typical of the difficulties 
which may also anse m other regions The 
foot is a favored location of supernumerary 
bones which may occur at the same site as 
fractures Their frequency vanes from 10 to 
12 per cent for the tibiale externum and os 
tngonum to less than 1 per cent for others 
They may be bilateral or unilateral To com- 


the differentiation of an accessory center of 
the articular process of a vertebra from frac- 
ture of the same process is not so easy' Usu- 
ally the infenor articular processes of the 
lumbar spine are affected, and the accessory' 
center is separated from the process by a 
translucent transverse lme 


.me veneorai aonormanty' which has 
probably produced the widest and most con- 
troversial discussion is spondylolisthesis One 
school considers it a congenital defect of con- 
tinuity m the interarticular portion of the 
vertebral arch, based on nonunion of centers 
of ossification of the fourth or fifth lumbar 
vertebra Others have explained the condition 
as due to an early trauma m the fetus, during 
parturition, or m infancy A third group 
regards spondylolisthesis as acquired m life 
and produced not by an acute trauma, but b\ 
chronic mild injuries or the stress and strain 
of abnormal w'eight distribution on a less 
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resistant area On the other hand true frac 
ture of the same region might also occur 
Meticulous technique and lateral and oblique 
'news are necessary to establish the details 
which might afford a possibility of differen 
tial diagnosis The final decision between true 
fracture and congenital malformation often 
must be left in suspense b> the radiologist 

Sutures and tascttlar grooves Developmen 
tal features m the skull which are likely to be 
mistaken for Iracturea are suture lines On 
sagittal views the sutures between the tem 
porai squama and adjacent bones are otten 
misinterpreted as fractures Difficult to iden 
tif\ are atypical suture lines which occur 
within the frontal or parietal bone and the 
occiput These sutures maj persist through 
out life and imitate fractures In general the 
following points should be observed (Gold 
hamer and Suanberg) the sutures do not ex 
tend over more than one bone while fracture 
lines mav cross o\er two neighboring bones 
fracture lines are usually straight sutures mav 
be serrated borders of sutures appear dense 
as compared with margins of fractures 
Traumatic diastasis of sutures is often ques 
tionable since the apparent width of a suture 
on the roentgenogram depends also on the 
distance of the suture from the film 

Even more deceiving than suture lines are 
the vascular markings of the skull The raid 
die meningeal artery and its branches are the 
most important of the vessels producing 
grooves on the inner table of the skull Thev 
are represented on the roentgenogram bv 
transparent lines Hieir typical location their 
course their width and lesser degree of trans 
parenty may help to differentiate them from 
fractures But sometimes especially if a fis 
sure follows the course of an artery the diag 
nosis will be difficult Not only in the skull 
have vascular markings been mistaken for 
fractures Nutritional vessels in vertebrae 
scapula humerus radius ulna metacarpals 
and phalanges and ilium are on record as 
having been confused with fractures 

2 pathologicat Conditions of the Skeleton 
SmulaUn Fracture 

So far in this section of the paper we have 
discussed normal appearances of the skeleton 


and congenital variations of the normal simu 
lating the roentgen signs of fracture But 
there is a wide ran^e of pathological condt 
tions the x rav sims of which can and have 
been falsely interpreted as fractures ^pandy 
lolisthesis which repre nts a borderline sub 
ject has already been discuss d 
Para articular ossifications Earl} * raj 
examination will clear up the nature of ques- 
tionable posttraumatic para articufar ossifc 
cations in the neighborhood of the medial 
condvle of the femur the greater tub rcle of 
thehumerus them dialepicondyleof the hum 
erus the lunate Thcabs nee of such shadows 
on x ray films imra*diatel> after injuries and 
their later appearance rules out fracture de 
tachments and leaves the alternative dia 
noses of heterotopic bone formation developed 
from small pieces of periosteum freed b\ trau 
nu or metaplastic calcification and subse 
quent ossification of young connective tissue 
(Crillovnch) The dia^no tic difficulties are 
much greater if no earlv x rav film exists then 
also traumatic detachment of a scale like fra 
ment of bone has to be considered Such de 
tachments are especially common on the 
gteater tubercle of the humerus Here a fourth 
possibility as the cause of these shadows come 
into play i e deposits of cal mm in the sub- 
acromial and subdeltoid bursae and the ten 
dinous insertions on a nontraumatie and am 
stitutional basis a disease known as periarth 
ntis humeroscapulans 
Careful attention to h erguson s rule that in 
case of traumatic detachment of bone the 
roentgenologist should look for a defect from 
which the fragment is derived together with 
scrupulous and variable technique adju ted 
to each individual ca-c will help m the differ 
entiation of many of these shadows But 
there will remain a number of cases especially 
ofd injuries in which final identification of 
these questionable para articular structures 
from the roentgeno 0 ram is impossible 
Arthritic spurs on calcaneus olecranon in 
tercondyloid eminences of the knee joint ana 
vertebral bodies may appear separated from 
adjacent bones and therefore simulate cfu P 
fracture while in reality they are connected 
by fibrous tissue which is not visible on the 
film 
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Aseptic necroses Aseptic subchondral ne- 
crosis may produce pictures w Inch closely 
simulate traumatic separations While dupli- 
cation of the bon\ center for the epiphy sis of 
the tuberositas tibiae is normal, disorganiz- 
ation, fragmentation and necrosis, usually as 
a result of trauma, represents the condition 
known as Osgood-Schlatter’s disease It 
should be differentiated from true avulsion 
fractures which also occur in this area (Skin- 
ner, Ferguson) Similarly Kicnboeck’s disease 
of the lunate, osteochondritis of the knee, 
osteochondritis of the tarsal navicular and 
fragmentation and necrosis of the capitulum 
humeri m the elbow joint should not be con- 
fused with fracture Strictly speaking it is a 
pathological fracture which we encounter m 
these cases, if we define as pathological frac- 
tures breaks in the continmtv of bone as the 
result of some disease of the bone Thus this 
problem would be part of the general task of 
the pin sieian dealing with bone pathologv to 
differentiate between traumatic and patho- 
logical interruption of bone continuity Is it 
possible m all cases to identify a pathological 
fracture as such 3 In other words, wall the 
signs of the accompanying pathological con- 
dition which produced the fracture always be 
demonstrable 3 As far as the epiphyseal ne- 
croses mentioned are concerned the following 
signs of the underlying pathologv w ill usually 
facilitate a correct diagnosis abnormal dens- 
ity, irregularity and disintegration of the frag- 
ments, which render impossible a reconstruc- 
tion of the original shape of the bone from the 
elements present, often combined with evst- 
likc bone absorption in the neighborhood 
Pathological fracture mistaken for traumatic 
fracture In certain regions of the body the 
underlying pathologv may be obscured due to 
the compression type of fracture Thus a 
spontaneous fracture of a vertebra m senile 
osteoporosis, which is one of the commonest 
causes of pathological fracture, may be pro- 
nounced traumatic m etiology, since the un- 
derlying bone atrophy is not recognized m the 
collapsed bone The same holds true for meta- 
static malignancy" of the spine Case history 
and x-ray examination of other parts of the 
spine and of the rest of the skeleton will 
usually clear up the diagnosis If a plaster 


cast is applied to a fracture before an \-ray 
film is taken, the shadow of the plaster may 
obscure the accompanv ing pathology , eg, a 
bone cy st as experienced in one of mv cases 
Paget's disease of the skeleton and osteo- 
genesis imperfecta may lead to spontaneous 
fracture without producing on the roentgeno- 
gram any e\ ldence of structural changes be- 
sides the fracture But the transverse direc- 
tion of the fracture gap should suggest the 
presence of bone pathologv (Ferguson) 
Translucent lines on the convexity of long 
bones m Paget’s disease have found conflicting 
interpretation While Schmorl concludes that 
they are actually fissure fractures of the cortex 
due to local injury m presence of bone path- 
ology , Brailsford does not believe them to be 
fractures at all, but interprets them as so- 
called “Looser’s Umbauzonen,” 1 e , zones of 
transformation or metaplasia Looser has de- 
scribed these zones as characterized histo- 
logically by lamellar bone resorption and 
substitution by partly calcified fibrocartilage, 
fibrous transformation of bone marrow, and 
marginal periosteal activity They occur in 
osteomalacia, late rickets, and ostitis fibrosa 
cxstica, but have also been reported as a 
disease sin generis Continental authors hav e 
found them m the shaft of the tibia, fibula, 
neck of femur, m the pelvis and calcaneus, 
especially in young soldiers where there was 
no acute trauma Here they are supposed to 
be due to chronic overloading, “wear and tear 
fractures” (Reischauer) Roberts and Vogt 
call them pscudofractures and have encount- 
ered them m the upper third of the tibial shaft 
in children in the absence of acute trauma 
The latter authors concede that the exact 
nature of the disease is not known Reischauer 
suggests that march fracture of the metatar- 
sals and spondylolisthesis, also separation of 
part of the spinous process of the lowest cer- 
v ical and first thoracic v ertebrae as seen m 
ditch diggers, belong to this group All m all 
the pathogenesis and classification of this 
interesting and complex condition are obscure 


C LIMITATIONS OP X-RA1 PROCEDURE IN 
EVALUATION OF POSITION OF FRAGMENTS 


So far it has been the purpose of this paper 
to demonstrate the limitations of the x-rav 
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den-’t\ of the vi-ililt cdhis, S.31 form ttion of 
bom trabeculae bridging the fracture 
Tala> separately the-e -ign- arc oi que-tron 
able \alue None ot them afford- nhsoluti 
ccrtauitv of bone unton, nor tine* tin ir aim net 
prove nonunion 

Huts a fracture line re >s Income invisible , 
although pre-ent, it 'is m c^-e of p-uidv- 
thro«i« exuberant t iHus is tonvud, ob-curing 
the cleavage on tin rouitgt ;v.^r>m, or if, due 
to the direction of the \ rav- tlu fracture g->p 
is not vi-inlirui On tin other h mh 5 clinical 
consobthuon ol a tractors mn he pre-cut and 
v it the fracture line inav still be \ j-ible.whnlK , 
or in part- 

hi me the amount of callus formation d< - 
pend? on nunv favtors which do not h iu anv 
bearing on the fim! re-e-tabh-hment of ban 
contsnuitv it i- evident tint the' quunUtv of 
callus vi-sblc m the roentgenogram i- no 
enterion for the lirnmu— of bom union I he 
better the uhmrncot the h — talln- i- formal 
* 4 inner point- out tint in some trntim- 
v ithout displacement no callus cm be demon 
stratid and vet healing nnv be complete On 
the other hand cvcc siv e and premature nun e 
ments of the fragments mav lead to ember mt 
callus and pseudarthrosis ->1 the same tune 
1 he roentgenological dcn-itv of callus dc pt nds 
ol cour-c on the amount o? calnnm pre=< nt in 
the callus Put the mineral content of callus 
is not the onlv tactor responsible for it- firm- 
ness This depends also, as llaebler and Kei-s 
have shown, on the proportion of colloid- and 
erv stalloids in the callus and on the v\ ater con- 
tent of the colloids lbe latter two factors 
arc of course rot accessible to roentgen deter 
mination I his leads to the more elementarv 
question what part of the healing protiss of 
fractures is rev c iled bv vrav 5 Ham, ii-dall 
and Drake separated the two phases of bone 
repair callus formation and calcification, b\ 
artificial means m animals whose bones had 
been fractured, and demonstrated that onlv 
the process of mineralization was disclosed In 
vrav Their cvpenments suggest the possibil- 
ity that certain cases of apparent meager or 
retarded union or even nonunion are in 
realitv cases of noncalcificd callus It now 
is evident why cverv case of healing fracture 
presents a roentgenological!} latent period 


of Imho repair of from to davs to 3 or more 
w.tl-s .tnd'whv (hepdpablecallii-i-ofteamon 
vohmimou- than tlu roentgenogram shoa- 
1 he third \ rav sign of re-t„-'abh-hmuil o< 
bane continuity, u , lorrvnton of bone tra 
hecnlie aero— the iraeturi. gap, min be de- 
ceiving Mine 4 it mn be miivjI itulbv a -light 
change in the' ancle under whieh the tihn i- 
tafen In tin- east tlu bone tevture in trout 
o’ or In huid the tr-ctim gipmrn apparuitlv 
b- troed aero— the fracture gap. although m 
realitv the fruture line ha- not been oblit- 
erated Port >ble equipment is ti-u >lh not 
sati-'actorv in ihutmg tne -mn- of bom un- 
ion It is c-pieiallv in the femoral neef that 
the vrav evidence ot bon union hi- bun 
unreh *ble S inner, md G’rland auel Ihll 
v.ani again-t t valuation of aims of fracture- in 
pi ’-ter ca-t- fur evidence of healing liven 
more difficult 1- the ro ntrano'ogital evalua- 
tion 01 lx»ne repair in fracture - of tin -pm d 
column Neither gnterojvi-tenor nor late'ral 
views afford rouitgeno^nm- which -how suf- 
ficit'nt detail to depict theevtent ot the callus 
formation 

l or correct apprai-a! of the final result of a 
trae tun , it 1- ntce .--an to difTerentiate -Inrph 
between dchned union and p-eudarthrosi- 
1 he diagno-i- of p-emlarthroMs requires 
po-itne evidence tvprts-ed bv the following 
\-rav -ign- roumimg-ofT e»r tapering and 
silero-i- of adjacent end- of bone fragment-, 
vi-ible dia-ta-i- between ehc fragment-, rctro- 
grc-sive procc—es in the callus (Pf.ab) 

Other sign- -omcUmtr it-cd to vcritv Ixine 
repair are maintenance of relative position 
of fragments after a trial 01 weight bearing, 
maintenance ot relative' po-iiion of fragments 
demonstrated on roentgenograms tahern in 
different positions of the articulating parts 
(lewis) Hut, as conceded bv Garland and 
Hill, internal fivation bv nail in fractures of 
the femoral neck mav maintain the ahnement 
of fragments and permit weight bearing with- 
out bom union having taken place 

Summarizing this discussion on the value of 
vrav examinations for the appraisal of bonv 
repair, it can be concluded that .vrav e\ idence 
of bonv union has to be used with great reser- 
vation and onl> in conjunction with other 
clinical findings 
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The problem of demonstration of the pro 
cess of fracture tepair on the roentgenogram 
M important also from the medicolegal point 
of view In this connection the following 
questions may arise Can the x ray jgns of 
fracture disappear so completely that occur 
rence of a fracture m the past history of the 
patient cannot be e tablished from the film? 
The answer is m the affirmative Reconstruc 
tion of the bony pattern may be so perfect 
that no trace of the fracture is left m the roent 
geno 0 tam Also of medicolegal importance is 
the question arising in case the presence of an 
old fracture is disclosed on the him whether 
the approximate date of the injury can be es 
tablished A prion one would assume that 
the gradual disappearance of the fracture line 
and the consecutive reparative and retrogres 
sive changes m the callus would afford some 
means of determining the time of fracture In 
general it can be said that the younger the 
fracture i e the more active the evolutionary 
changes in bone repair the closer one mJJ 
come m estimating the correct date of the 
fracture Rentsch points out that up to one 
year after the injury it is po sible to deter 
mine approximately the date of fracture from 
the him But even here great variations occur 
depending on the location of the fracture the 
displacement of the fragments the age of the 
patient the tvpe of treatment constitutional 
factors etc After r v ear s duration it is almost 
lmpossiblt to arnve at the date of the fracture 
from stud} of the roentgenogram Leaving 
aside fractures of the skull the roentgen pic 
ture of the average fracture will become sta 
tionarj after that period so that no further 
changes might be expected 

conclusions 

In the hgbt of the described limitations and 
m order to make full u of the diagnostic pos 
sibihties of the roentgen raj s realization of 
the following facts is necessary 

i The x raj examination has to be pre 
ceded and checked by detailed physical exam 
ination which in evaluation of fracture repair 
is equal or superior to x raj studies 

i More complex skeletal structures re 
quire modern shockproof and pow erful equip 
meat and complete command of the technique 


of po ltwnmg The latter includes the 
utilization of oblique axial and long distance 
views and if nece* ary of atypical impro 
vised projections The best and most com 
prehensive technique is espectaU i needed m 
evaluation of displacements 

3 For the phj sican dealing with traumatic 
bone surgerj it is necessary to master the laws 
of x raj physics especially of projective geom 
etry further requirements are a thorough 
knowledge of x ray anatomy comprising not 
only the \ ray appearance of normal stmc 
tures at various ages but also of the numerous 
variations of the sleleton Knowledge of 
normal anatomical angles and determination 
of the normal anatomical relationship of por 
turns of individual bones is part of the field of 
x ray anatomv In order to distinguish be 
tween traumatic and pathological interruption 
of bone continuity one must also be fanuhat 
with the x ray symptomatology of bone 
diseas c 

4 \ ray examination immediately after a 
doubtful injury may remove otherwise una 
voidable diagnostic difficulties and will put 
medicolegal testimony on more solid ground 
It will be especially helpful m the differentia 
tton between fractures and accessory bores 
and m the identification of posttra natic 
para articular o ifications Ir case of older 
bone injuries of a que tionable nature also i~ 
check up on bone repair serial x ray studies w 
time intervals will dear up many diagnostic 
problems 

5 The confines if the field of roentgen 
diagnosis of fracture ar not irremovabK 
fixed Thc\ change with the progress in 
roentgenological science an l with the teeb 
meal development of radiographic appara us 
The limitations of today denote the advances 
of tomorrow 
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THE TREATMENT OF PERSISTENT RECURRENT 
BASAL CELL CARCINOMA OF THE FACE 
FORREST 10UNG MS Wiorit 


B ASAL cell carcinoma occurs most fre 
quently on areas of the body not 
t protected by clothing hence its most 
frequent location is on the face It is 
a slow growing tumor which remains local 
Since the lesions are on the surface of the body 
and in a place constantly inspected they are 
usually recognized 3nd treated as early as any 
carcinoma of the body This combination of 
circumstances early recognition easy access 
of therapy and slow growth without tendency 
to distant metastases moreover makes this 
one of the carcinomas most frequently cured 
In spite of these facts a small percentage of 
these growths recur It can be fairly said that 
recurrence of a basal cell carcinoma usually 
means inadequate initial treatment Whether 
excision irradiation local destruction with 
the cautery or electrocoagulation are used 
originally makes little difference The choice 
of the method is not so important as the shill 
and thoroughne s with which it is applied 
These modes of therapy are all satisfactory if 
used sufficiently radically on adequate areas 
Unfortunately primary treatment is not 
always adequate There are probably a num 
ber of reasons for this These early lesions are 
regarded by many as having very little po 
tential danger It is well known that a hi„h 
percentage of cures can be obtained and there 
is a certain squeamishness in most of us which 
causes hesitation in destroying tissue to the 
point where disfigurement resul ts These con 
[derations and in some instances ignorance 
of the principles involved in efficiently using 
the therapeutic agent chosen tend to promote 
inadequate initial treatment 
The tendency to regard these lesions lightly 
ts unfortunate for the initial opportunity is 
the golden one Once a basal cell carcinoma 
recurs it is no longer a simple problem How 
ever it is often regarded so and far too fre 
quentlv a second small excision or a second 


course of irradiation is prescribed for the 
patient following which the growth recun, 
rather promptly 

It is my opinion that once a basal cell car 
cinoma of the face has become persistent cure 
can oftentimes he effected only by destroying 
tissue of such magnitude that disfigurement 
results It is much better to accept this view 
point and turn ones attention to ways in 
which to minimize or repair the damage 
necessary for cure than to continue temponz 
mg 

Again it matters little in what wav tin 
wide destruction of the grow th is accomplished 
so long as it is adequate However if it is 
obvious that reconstruction will be ne<.es=ar> 
it is technically easier to effect repair if the 
lesion is surgically excised rather than 
destroyed by radiation Following irradia 
lion there is a certain amount of dentahaa 
tion of tissue adjacent to the destroyed at a 
which makes it difficult to get new tissue to 
grow satisfactorily when transferred Then 
too the process of treatment u longer, nth 
its attendant economic loss Moreover ir 
radiation alone of a growth once or twice 
recurrent following previous irradiation is not 
efficient In such instances ur^d ation should 
be used only as a cautery would be used pnor 
to surgical excision and repair The cautery 
or electrocoagulation is a preferable agent for 
this purpo e since it leaves tissue around 
the destroyed area m a more normal state 
Cautery destruction of tissue pnor to surgical 
evasion is needed only occasionally It 1 
most useful in removing a sloughing or u 
cerated and infected tumor in order to get a 
field for surgical excision which is not heavily 
infected 

I have gradually come to the conclusion 
that it is much safer to eradicate these re 
current persistent growths and repair un 
mediately than is commonly thought 
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This viewpoint is not in accord with the 
generally accepted teaching that the defect 
left should be kept open for inspection for 12 
to 18 months, and, if recurrence does not take 
place m this period of time, repair should be 
carried out In primary surgical removal of 
certain carcinomas about the face, this rule of 
leaving the defect open for observation has 
never been adhered to For example, m car- 
cinoma of the lip, even when extensive, imme- 
diate repair is usually done The same holds 
true for small lesions about the face when 
closure by suture is possible In general it 
might be said that, when the growth is deeply 
located, as for instance m the antrum, when 
bone or cartilage is involved, and particularly 
when the lesion is extensive or recurrent fol- 
lowing previous irradiation or surgical ex- 
cision, this belief that the wound should not 
be repaired at once has been the one usually 
held I have a suspicion that subconscious 
doubt as to how to effect repair often enters 
into the decision to leave the wound open 
I agree that in primary surgical extirpations 
of certain tumors about the face, repair should 
be delayed In general, deep invasive growths 
the complete eradication of which is doubtful, 
should not be repaired until one is certain that 
recurrence is not probable Hon ever, large 
surface areas of growth should not be a de- 
terrent to immediate repair if the surgeon has 
no lurking doubt in his mind that some cancer 
may have been left behind 
When a patient presents a persistent re- 
current carcinoma of the face, the treatment 
should be radical surgery Our plan at 
present is to examine the area carefully, deter- 
mining as accurately as possible the surface 
involvement and estimating the depth of the 
tumor in its central or most active portion In 
such a survey it must be remembered that 
recurrent basal cell carcinomas often extend 
outward under perfectly normal appearing 
skin There is a characteristic thickened, 
slightly indurated feel to these, and the 
eradication must extend well outside this zone 
If the growth is thought to be extending into 
bone, x-ray films of the region should be 
studied Biopsy is useful m estimating the 
degree of malignancy If the growth has an 
active fungating, necrotic center it may at 


times be advisable to eradicate this area either 
with the cautery’' or by heavy irradiation 
limited to the central portion of the tumor 
This, however, is done with the patient under- 
standing that this is merely a preliminary step 
m the treatment and that radical surgery- and 
repair will accompany’ or follow This central 
destruction is done both to remove gross 
tumor and to produce a cleaner area for ex- 
cision If the cautery is used it often is com- 
bined with the first step of preparing material 
for repair 

During this examination one can draw- a 
line about the tumor indicating its extent and 
about this another line, allowing a margin of 
one-half to one inch of good tissue Such a 
procedure allow’s one to determine whether 
there is a possibility’ of primary’ closure or 
w’hether tissue must be brought from else- 
where to effect restoration In no way must 
the margin of good tissue be sacrificed in order 
to make repair easier It is better to err m re- 
moving too much rather than too little good 
along with the bad 

If the decision is made that tissue must be 
transplanted to restore that which must be 
removed, then plans are made tn advance to 
meet this need 


This is a perfectly feasible method of 
handling persistent recurrent carcinoma of the 
face smee in most instances the growth is 
restrained somewhat by’ the fibrous reaction 
to previous irradiation Thus one has usually 
a demarcation of good tissue and tumor If 
tissue is prepared for repair prior to excision 
of the grow’th, then at the time of excision the 
fresh wound can be repaired immediately 
This prevents the necessity of long continued 
care of a large open lesion with its attendant 
economic loss In some instances it may be 
possible to remox’e the tumor and earn' out 
repair m one step In the majority it will be 


- i ~ ~-***w* uc- 

layed flaps, or a combination of the two prior 
to excision These preliminary’ steps can often 
be carried out under local anesthesia without 
hospitalization As soon as the condition of 
the tissue for repair is satisfactory, the patient 
is admitted to the hospital and radical ex- 
cision of the grow th and repair are carried out 
m one step Some 4 to 6 weeks later, it a 
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pedtcled transfer has been used the pedicle is 
removed under local anesthesia without hos 
pital stay 

This plan in the majority of instances en 
tails one major operation with hospitalization 
and usually three minor steps without hos 
pital stay It enables one to remove the 
growth thoroughly without prolonged hos 
pitalization or great economic loss due to in 
ability to remain at work Moreover it offers 
a fairly high percentage of long arrests of the 
tumor which in these persistent carcinomas is 
impossible to obtain by any other means now 
at our disposal 

CONCLUSIONS 

The majority of basal cell carcinomas are at 
present treated initially by irradiation This 
is an efficient method it does not entail hos 
pital expense in many instances the patient 
can continue at work and there is minimal 
disfigurement However once recurrence oc 
curs following adequate primary irradiation or 
after presumably inadequate irradiation re 
peated on numerous occasions then radical 
surgical extirpation should be done 

In most instances these recurrent lesions 
can be satisfactorily eradicated by generously 
estimating in advance the amount of tissue 
which must be removed if necessary pre 
paring the tissue for reconstruction before 
hand then radically removing the lesion 
surgically and at the same time repairing the 
loss occasioned 

Case i M C S M 11 No 8j 607 I first saw 
this 42 vear old white married woman a doctors 
secretary on October 26 1937 She wanted advice 
about a lesion id the skin of the left temporal rcgio 
About 7 years before at the age of 35 a small scaly 
lesion had appeared in thi location It had been 
treated by surgical diathermy and afterward by 
x rav the amount unknown About 2 years later 
the scar became raised and ndurated and a scale 
would form repeatedly ove it At this time 
February 1934 treatment of 100 milligram hours of 
radum in contact with r mill meter of platinum 
littration was given In November 193 6 about 2/ 
years later the gro th recurred On th s occasion 
she received too mill gram bo rs with 1 m 11 meter f 
platinum filtration at 1 cent meter distance In 
n m nthstherewasarecurrenceandonth occasion 
October 26 1937 I saw her f the fi st t me 

Thi young woman then had had tre tment by 
surgic I d athe mv a d x rav with recurrence con 


tact radium 100 milligram hours with recurrence 
and then 100 milligram hours rad um at 1 centimeter 
distance with recurrence these 3 recurrences being 
during a period of roughly 7 years During these 
years as tar as I could determine a biopsy had never 
been done 

On examination in October 1937 there was found 
a small w hite scar in the left temporal region about 1 
centimeter in diameter Anterior and inferior to 
this there was an irregular induration of the skin for 
a distance of 2 centimeters In one area there was a 
si ght crusting of the sk n 

The hi tory and character of the lesion was com 
patible with a basal cell epithelioma In view of the 
repeated recurrences following irrad ation it seemed 
that wide surgical removal and repair was the best 
treatment a d th s was advised 

Accordingly on November 12 937 the area was 
excised under local anesthesia all wing 1 centimeter 
of good tissue around the zone of infiltration gong 
deeply under the growth and lifting it out in one 
Piece A full thickness free graft of skin fr m the 
abdomen was applied immediately This look com 
pletely Microscopic examination showed the le ion 
to be a basal cell epithelioma She has been followed 
now for 2/ years and as yet there is no evidence of 
recurrence Her only complaint 1 that the graft is 
whiter than the surro ding skin This could ha e 
been prevented by taking the graft from the post 
auricular regions or neck However with the aid of 
dressing her hair judic ously and using cosmetics the 
blemish is not too unsightly 

Case 2 DM S M H No 10 056 This 60- 
year old Italian laborer was first admitted to the 
dime of the Strong Memorial Hospital on Apr 1 30 
1935 He complained of an ulc ration of the nght 
side of the nose which had first started abo t 15 
years before At first the lesion was slightly ra sed 
dry and ough and bled occasionally ^bout4year$ 
prior to adm ssion to the clinic the area was excised 
by his physician and he was given a few x rav treat 
raents He had no t ouble for about 18 months The 
lesion then re appeared ulcerated and grew rap dlv 
to about twice its original size He returned to hi 
physician a d had one x ray treatment but d d n t 
continue them because of expense The ulc rat n 
continu d to progress during the next 2} years 
without t eatment He then entered the clinic 
At that t me an ulce ation was present wh cb h d 
destroyed the skin and alar cartd ges of the nght 
side of the nose The septum was exposed and 
around the ulcer there was a zone f inflammatory 
ti sue which bled eas Iy The e was conside able 
purulent exudate 

Gene al physical ex mination revealed a hyper 
te sion of 190-100 a cataract of the right eye 
general artenosclerosi benign prostatic hyper 
trophy and a 4 plus \\ assermann 
The nght side of the nose was treated by g TJjga 
total of too r x ray d vided into 3 doses on three 
success e days He was then followed in the out 
patient department unt 1 June 1936 Durng th* 
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Fig 1 Case 1 a, Diagram showing extent of lesion application of free full thickness skin graft, following 
under normal appearing skin b, Method of immediate surgical excision 


time there was no evidence of recurrence, and the 
edges of the defect following slough from x-ray 
therapy gradually cleaned up and healed During 
this period of time he received heavy antiluetic 
treatment 

On June 23, 1936, a forehead flap was partially 
elevated and delaved On August n a second eleva- 
tion of the flap was carried out On August 25 
elevation of the flap was completed All 3 of these 
steps w ere done under local anesthesia On Septem- 
ber 17, 1936, the flap was judged to be m satis- 
factory condition for transfer, and on that date the 
margins of the defect were widely excised and the 
forehead flap was turned down into place It had 
grown into place securely by October 6, 1936, and 
on this day the pedicle was returned to the forehead 
and the remaining defect was grafted with a split 
graft from the thigh Both these steps were carried 
out under avertm plus ether anesthesia Trimming 
operations on the reconstructed right half of the nose 
were done on January 7, 1937, and April 8, 1937, 
under local anesthesia 

This patient has been carefully followed and to 
date, approximate!} 4 3 ears later, there has been no 
recurrence 

Case 3 E H,S M H No 91,783 A 6i-}ear 
old housewife entered the clinic June 22, 193S, be- 
cause of the return of a “lump” in the right e} ebrow 
Eleven vears before, she had what she thought was a 
small mole just above the right e} ebrow which she 
picked with a pin Tw o to 3 months later she noticed 
that the mole was becoming larger She went to a 
physician who told her that she had a tumor about 
the size of a dime beneath the skin and removed it b\ 
fulguration She then had no trouble for about 9 
% ears About 2 } ears ago she noticed that the scar 
above the ex ebrow was enlarging and becoming 
lumpx This enlargement has slowly but steadily 
increased She has no other sx mptoms than the 
increase in size of the area aboxe the ex ebrow 


General examination shoxxed that she had mod- 
erate arteriosclerosis and cardiac hypertrophy , but 
no other abnormalities than the growth above the 
right eyebrow 

There xxas a scar about 1 centimeter m diameter 
just above the middle of the right eyebroxx The 
center of this was slightly crusted, but not ulcerated 
Extending outward from this scar xxas a firm sub- 
cutaneous thickening This hardness extended under 
most of the eyebroxv The skin over it xxas perfectly 
normal A biopsy xvas done and xx as diagnosed basal 
cell carcinoma 



‘ '7 ,, y" wixmomi recurrent three 

tones diiroig 7 years Left photograph shows condition 
present after third recurrence Right photograph shows 
appearance of an off color free full thickness skin graft r 
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On July 4 1938 the lesion \ as 
method of radication was decided 0 
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Tig 3 Case 3 a, Diagram of extent oflesion, necessi- 
tating complete excision of ej cbron and surrounding skm 
don n to skull, and, b, numerous drill holes in skull to allou 
granulations to grow up from cancellous bone c, Tire 
uceks later granulating area epithclized with split thick- 
ness free skm graft from thigh d, Three months later ej e- 
bron reconstructed bj transplantation of temporal artery 
and x em carrying an attached piece of hair bearing tissue 


from the scalp e, \bout 4 months later reconstructed 
cxebron and adjacent skin slid doumvird, bv undermm me 
through incision just belou hairlme, to rcl.txe tendon on 
upper lid and, f, ree full thickness graft taken from neck 

sk! ? bci °" Mr 

excision^and bone n^Tt^™ ft* ^ ^ 

btou satisfactory 2K } eanuo date* mthout recurrence 
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Fig 5 Case 3 a. Diagram show mg extent of soft tissue and bone ex- 
cised and flap of skm and subcutaneous tissue raised laterally and turned 
o\ er to provide lining b, Forehead flap containing temporal \ essels ro- 
tated for external shin and the site from which this came grafted with a 
split thickness graft When major vessel bearing flaps are obtainable, 
eradication and repair can be safely done in one step 


grow th contra-indicated radiation therapy In order 
to allow' a satisfactory margin of good tissue about 
the growth, the entire eyebrow and the superior 
portion of the upper eyelid were removed down to 
the skull The bone was drilled m numerous places 
to permtt granulations to form Thirty-five days 
later the bed of granulations was satisfactory' and a 
split graft from the thigh was applied This took 
completely Three months later, after the graft had 
softened, the eyebrow was reconstructed by an 
arterial scalp pedicle graft A few hairs at the distal 
(medial) end of this were lost but the result on the 
w hole w as quite satisfactory How ever, after several 
months bad passed, it was apparent that there was a 
tightness of the upper lid due to insufficient tissue 
and that the eyebrow was somewhat too high m re- 
lationship to the normal of the other side About 4K 
months after restoration of the eyebrow, the final 
operative step was done An incision was made just 
below the hairline on the right side and a large flap 
of skm and frontalis muscle dissected free down to 
the upper eyelid In the upper portion the peri- 
cranium was left intact In the lower portion the 
graft adherent to bone was freed and the whole mass 
including eyebrow was slid downward A free full 


delay ed m two stages b, Tour weeks later flap transferred 
and sutured to freshened edges of defect I orehead left 
to granulate c, live weeks later, pedicle severed and 
rolled under to form defect lining, remainder of flap re- 
turned to forehead, rest of granulating forehead covered 
with one large split thickness skm graft d, Six weeks later 
lateral opening into defect closed in two layers, completing 
lining and covering 

Fig 4e Case 4 Left photograph shows many times 
recurrent basal cell carcinoma w hich by x-ray had extended 
into bones of orbit Right photograph, result 2 years after 
repair No recurrence m 3 years 



Tig 5c Case 5 Left photograph shows the sixth re- 
currence of a basal cell carcinoma on the nasal margin of a 
defect produced during previous treatment Right, result 
following surgical excision and closure earned out m one 
operation No recurrences to date, about 2 years after- 
wards 


thickness graft from the neck was used to fill the gap 
just below the hairline This resulted in the neces- 
sary laxity of the upper eyelid and an improved 
low er position of the ey ebrow The patient has been 
followed, and to date, 2 years after excision of the 
growth, there has been no recurrence of the growth 
Case 4 F N , S M H No 40,290 A white, 
male farmer first entered the clinic m October, 1930, 
because of a gastric ulcer for which gastnc resection 
was done At that time a few small pearly nodules 
were present at the internal canthus of the right eye 
These were treated by x-raj, and the patient was 
given an appointment to return m 2 weeks for 
radium therapy For some reason this treatment 
was not given although he was seen quite frequently 
m the clinic for follow-up of his gastnc status In 
August, 1933, he had an obvious recurrence of the 
rodent ulcer and he was given 100 milligram hours 
of radium radiation The lesion recurred promptly 
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and in Januarj, 1934, it was destroyed bj electro- 
coagulation 

Within 6 months the growth was again present 
He was treated again bv applications of radium He 
did not appear in the clinic for about rears 
When seen at this time, August 17 1937, there was 
recurrence of the growth with fixation to the inferior 
medial orbital rim X-ra> films of the region show ed 
mxohement of the infraorbital rim by tumor It 
was decided that the only chance of arrest of the 
grow th was b\ radical surgerv , and I saw him for the 
first time on this occasion An exenteration of the 
orbit along with the growth was advised This was 
carried out m September, 1937 Two weeks after- 
ward a large flap, with its pedicle including the 
frontal branches of the temporal artery, was delax ed 
on the forehead Three weeks later the distal end of 
the flap was cut across under local anesthesia A 
week later the flap was transferred to the defect 
five weeks after the pedicle of the flap was divided 
and doubled under to line the inner surface of the 
flap with epithelium The remainder of the pedicle 
was returned to the temporal region and the granu- 
lating area on the forehead grafted with a single split 
thickness skin graft 

These wounds all heakd nicclx and 6 weeks later 
the opening left latcrallx was closed The patient 
was seen in June, 1939, approximatelx 2 vears fol- 
lowing removal of the tumor At that time he com- 
plained of a bad odor in the nose and dilhcultx in 
getting nd of this Intranasal examination showed 
that tins was due to crusting and detritus in the large 
caxitv under the repair He was advised as to how 
to cleanse the cavttv There was no recurrence at 
that time 

C \sr 5 I' 1 ,S M H No 34,006 V white, male 
laborer, aged 60 vears, was first seen in the clinic m 
April, io 0 o, because of a growth 111 the region of the 
inner canthus of the left cv e This had been present 
for 5 vears During this time no treatment other 
than a protective dressing had been used He com- 
plained that he had rather severe shooting pains in 
the growth and that it itched \t times it crusted 
ov er and seemed to him to be healing 

T he grow th v\a« ulcerated, moist, red, and cov ered 
the entire left internal canthal area and most of the 
left side of the nose, the edges were rolled, and it was 
about the sire of a silver dollar The evclids could 
be closed but could be opened onlv about one fourth 
of normal 1 here were no other abnormalities of 
consequence on general examination 


1 it, 6 Case 0 1 , I xtent of infiltration of persistent 

bvsai cell carcinoma b, Tubui flap formed on necl 
i I Up attached to tubedelaved d, \rca outlined in, a, ex- 
it'd! and at onec repaired with dchved flap, nourished bv 
prtviousK constructed lube crift The nourishing lube 
ifter ; months uas excised and discarded 
1 ie te Case o l.eft photograph, indolent ulcer with 
Wide -one of mtihntion persistent m spite of radiation 
ihtnpv Richt pho'o^raph, rc«u!t after full thicl ness 
evasion of soft ti-ties i id rvpur No recurrence in , Vcar= 


A biopsv was diagnosed as carcinoma of inter- 
mediate tjpe The sections were not tvpicallv 
squamous cell in t>pc but seemed to be more 
malignant than the usual rodent ulcer 

Treatment was bj unfiltered contact radium 
during the last 6 months of 1030 Approximatclv 
300 milligram hours total of radium irradiation was 
given at about monthly intervals The majontv of 
the tumor healed but one small, apparentlj radio- 
resistant, area remained This was remoxed bv 
electrodesiccation in Januarj, I93r Bj the first of 
April, 1931, it was obvious that the growth had 
recurred At this time a local excision of the re- 
currence was done Bv September of this v ear, there 
was a probable recurrence which was treated bv 
radium for 430 milligram hours There was then no 
recurrence for a j ear, and the patient dtd not appear 
again in the clinic until August, 1933 At this time 
he had a small growth about 3 millimeters m diam- 
eter on the conjunctival aspect of the lower evclid 
He was treated with 40 milligram hours of radium 
and was to report in 6 weeks He did not return, 
however, until about r jear later, and he again had 
a hrge obvious recurrence At this time the radiol- 
ogist stated that be did not belicv c the grow th could 
be controlled b> radiation alone, but because 
surgerv would have to be “extensive and mutilat- 
ing,” a maximum dose of radium was applied The 
dose gixen was 8,22s milligram hours In spite of 
this there was a persistence of the growth at the 
internal canthus and m October, 1935, about 1 xear 
after the massixe dose of radium, a subtotal ex- 
enteration of the orbit and evisceration of the eth- 
moid cells were done Following this he had no 
recurrence for a period of about 5 \ ears In Decem- 
ber, 1938, he returned with an ulcer on the bridge oi 
the nose which extended from the margin of the 
previous operative defect to the midlinc In one area 
the ulcer edge was irrcgularlv elevated, and a biopsv 
from this site showed basal cell carcinoma 

I first saw the patient at this time, and in going 
oxer the situation with the radiotherapist, we sum- 
marized the matter as follows a proved basal cell 


itLuutiu uuiuuruui unu^t u\cr a penoa 

of S vears, had been treated with a total of about 
9000 milligram hours of radium and in spite of this 
treatment plus local surgerv, carcinoma was still 
present In view of these facts we both lelt that 
further radiation was certamlv not indicated Be 
ther tiore adv iscd that a w ide excision of the mv oh ed 
area and immediate repair be earned out 

In December, 1938, 1 excised the area and re- 
paired it This vas accomplished bv making an 
incision through good tissue about J- mch bevond 
the ulcerated area down to bone \ corresponding 
nnv of bone was removed attached to the sou ti-suei 
and the entire excised area luted out in one piece \ 
flap of skin and subcutaneous tissue was then cut 
lateral to the defect with its pedicle near the daect 
margin This flap was tumid mediallv vith it- tre- 
theiisl xunacc inward and sutured to small anil 
holes made in the na<nl bone thus Iming 0 i the 
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cavity was provided Tie frontal branch of the 
temporal artei> "as no v traced bv paljatvon and a 
dap of skin and subcutaneous ti sue was cut from the 
left temporal region just ar tenor to the hairlne 
which included this vessel This flap was turned 
downward over the raw surface of the lining flap and 
sutured to the edges of the defect A plit graft from 
the thigh was u ed to cover the raw ar a on the left 
temple These flaps and the graft all took well and 
the patients total hospital stay was onl> 17 days 
Since that tune to tie present roughly 1 years he 
has been examined frequently and as vet there is no 
recurrence 

CASt6 D S S M H No 67 507 This ( 8 year 
old man first entered the duuc m September 1933 
At that time he had facial erysipelas whicl hid 
started in an open wound in thekft nasolabial fold 
Ths wound th patient state! was due to a 
lacetation rccc ved in an automobil accident 10 
months previously which had never healed con 
pletely On doser questioning it was found that he 
had had an indurated area vith a dark center in the 
i asolabi 1 fold for io y ears or more and that the so 
called accidental laceration had more probably been 
a rupture of the area It was al o discovered that he 
had moderately evcrediabetc \t that tim it was 
thought that there might be a foreign body m the 
-round preventing its healing but due to the 
erysipelas exploration of the wound was po tponed 
for f> mo th 

In 6 months time as agreed he returned and at 
that time the If' ion on the left che k extended from 
[he 1 ft internal fanthus doi » the nasolabial fold to 
almo t the corner of the mouth It \ as quite 
indurated and about a cut meters wide At about 
its midjont there was a small ulcer A biopsy 
examination of the ulcer edge ras taken a d foj id 
to be basal cell carcinoma 

Kadiaiion therapy \ as la ted at once to the 
amount of 1 6 5 milligram hours Fill red rad urn 


was given He was foflov ed cliselv over a jyea 
jenod The induration never entirely ubsided and 
luring the last f alf of the third year it was evident 
that the indurated area was spreading 

Because of the depth to which th 1 duration 
seemed to extend it was decided that wide surgical 
excision offered the best rhance of cure I therefore 
planned to develop a tubed flap prior to ex isiona d 
thus be able to remove the growth widely and to 
repair the Iks at the same time In October 1937 
a vertical tube was constructed on the left sid of the 
neck About 1 month later a flap corre po d ng 1 
shape to the area t< be exti ed was del >ed at the 
lo\ er end of the tube This showed no va.cular 
difficulties hates er and 3 days later the indurated 
area along with a / inch margin of normal tissue 
was excised id one piece This block of tissue «a$ 
pc led off the bone all muscular tis u< bet g re 
moved along with the grot th I th alar region the 
full thickne s of the nose had to be removed to be 
safe This left a small opening tbe edges of which 
were sutured in a somewhat make shitt manner the 
chest end of the tube wax then used completely to 
rej air the defect Sect ons of the removed block d 
tissue showed basal c 11 carcinoma mvadng the 
facnl mu des 

Aft r operation ome infection developed undet 
the flap This cleared slowly under sshne c mprestes 
and do e attention t his diabetic regimen Due to 
car contracture following tbe infection the flap 
tended to bunch uy rather than remain in flat p»« 
lion About » months later the tube attachment wo. 
severed and by undermining the edges of th trans- 
plant thi bulging wa 0 free ted f 1 e remairde of 
th tube not used on the face was excised and 
dixea ded , 

He has been followed now for apjroxmatefy 3 
years Th re is a moderate a ymptomatic e trap «•> 
of the left lower evel cf The (ran plant has reaw r « 
oft and as y t there is 9 vide ce of recurrence 



A FIVE YEAR SURVEY OF THE BLOOD SEDIMENTATION 
TEST IN ACUTE APPENDICITIS 

ALBERT LESSER, M D , and LOUIS RENE KAUFMAN, M D , F A C S , New York, New York 

I N 1935 a paper on the blood sedimenta- whom spent a relatively short time on the 
lion test and its value in the differential surgical service during their rotating interne- 
diagnosis of acute appendicitis i\ as pub- ship The results represent, therefore, a 
Iished by one of us In this study it was measure of the average accuracy of technique 
observed that the blood sedimentation rate in of a fairly large number of individuals rather 
acute appendicitis without rupture, whether than the constant degree of accuracy of one 
catarrhal, suppurative, or gangrenous, was or two individuals (in the original study all 
uniformly normal, whereas all other conditions tests were performed by the authors) 
producing the chmcal picture of the acute This report presents 132 cases of patients 
surgical abdomen showed a definitely abnor- operated upon with a preoperative diagnosis 
maLsedimentation reaction In 1937 Banmck, of acute appendicitis or primary appendicular 
Gregg, ? and Guernsey published a confirma- pathology In 15 of these cases the pre- 
tvon of "out observation based upon a 2 year operative diagnosis was erroneous, operation 
survey of acute appendicitis at the Mayo revealing pathological condition other than 
Clinic appendicitis As demonstrated in the original 

We are now submitting ^^supplementary report, the conditions most commonly re- 
report on the blood sedimentation test m a sponsible for confusion with acute appendi- 
series of cases in which patients were operated citis were acute salpmgo-oophontis, acute m- 
upon for acute appendiceal pathology, m the fiammatory chest conditions, tuberculosis— 
5 year penod from 1935 to 1939 This present pleural or abdominal— pyelitis, mesenteric 
senes of cases, like the original group, was adenitis, and acute rheumatic fever In 
studied at the Metropolitan Hospital, and these 15 extra-appendiceal conditions the 
the same gradations of readings, as previously sedimentation readings were consistently ele- 
estabhshed by the Westergren technique, vated or high, as differentiated from the nor- 
were used, as follows 6 millimeters to 15 mal readings found in acute appendicitis In 
millimeters m the hour, normal reaction, 25 8 cases there were complicating appendiceal 

millimeters to 40 millimeters in the hour, abscesses, and in 10 cases there uere found 
moderate reaction, 60 millimeters to 80 milli- generalizing peritonitis of varying degree and 
meters in the hour, high reaction, 80 milli- seventy Again it was noted, as m the onginal 
meters to 140 millimeters in the hour, se- study, that all cases complicated by abdom- 
vere reaction For purposes of simplification mal abscess or pentomtis showed a con- 
the technique of the Westergren method sistently elevated blood sedimentation rate 
was slightly modified so that 4 cubic centi- varying from high to severe reaction 
meters of blood was added to a test-tube con- In 99 cases the preoperative diagnosis of 
taming 1 cubic centimeter of 3 8 per cent acute appendicitis u as verified by the opera- 
solution of sodium citrate There was one live findings, revealing an acute catarrhal 
circumstance in the performance of the tests, suppurative, or gangrenous appendix In 90 
however, that differed from conditions exist- of these cases the blood sedimentation rates 
mg m the original study since sedimentation Mere 15 millimeters, or less m the hour that 
tests had become routine procedure for acute is, within the absolute normal as previouslv 
surgical admissions, the> were performed by a established In 9 cases the blood sedimenta 
large number of indn idual internes each of tion rates were slightly aboxe 15, the readings' 

From the Department of Surgerj, NewXorh Medical College, * r0m 21 to 26 millimeters in the hour 

Hotter and Fifth A\cnue and Metropolitan Hospitals We believe that this very slight deviation 
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from the absolute normal ra a small percent 
age of cases ma> be explained by minor mac 
curacies or deviations from preci e detail of 
technique on the part of the large number of 
interne called upon to perform these blood 
sedimentation tests as a routine of the admis 
sion work up such minor macturacies of de 
tail may consist of inexact proportions of 
blood and sodium citrate lack of proper 
cleanliness of the sedimentation tubes and 
prolonged standing of the citrated blood be 
fore performing the test We offer this ex 
planation only to stress the fact that these 
tests were performed not by a small number 
of laboratorv technicians but rather by man> 
first 3 ear internes in whom slight incon 
stancies of laboratory technique ma\ be 


i fhe routine use of the blood sedimenta 
tion test has contributed to the more accu 
rate differential diagnosis of the acute sur 
gical abdomen and particular!! of acute ap 
pcndtcitis 

A consi tend) normal blood sedimenta 
tion rate in acute appendicitis has been cor 
roborated in more than o o per cent of cases m 
a survey covering a 5 year petiod 

3 A smalt percentage of cases show a slight 
ele\ ation from absolute normal this circum 


Glance ma\ be due to minor deviation from 
details of technique as a result of routine 
ward usage and in any event does not affect 
or alter the significance of a lov. or minimal 
blood sedimentation rate m all cases of acute 
appendicitis 

4 Acute adnexal disease the condition 
most commonl) to be differentiated from 
acute appendicitis in acute abdominal cases 
routinely admitted to the surgical sernce of a 
large municipal hospital has come to needless 
and frequently harmful operation much ie s 
frequmtly as a result of increasing awareness 
of the blood sedimentation test 

5 As previously observed there is no 
relationship between leucoc\tosis and the 
blood sedimentation reaction 

6 This surv ey of cases over a s \ ear penod 
further substantiates the importance of the 
blood sedimentation test in the differential 
diagnosis of acute appendicitis and warrants 
it continued use and clinical application 
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OCCURRENCE OF POSTOPERATIVE ACIDOSIS AND 
PAGETOID BONE CHANGES IN HYPERPARATHYROIDISM 


J H COUCH, M A , M B (Tor ), F R C S (Ed iC), and 
H F ROBERTSON, M B (Tor ), B Sc (Med ), F R C S (C ), Toronto, Canada 


T WO cases of parathyroid tumor asso- 
ciated with hyperparathyroidism are 
presented with a discussion of two 
important and as yet unstressed as- 
pects of this syndrome One case brings out 
clearly the dangers of acidosis m such cases, 
and it presents as well many of the factors 
which make these cases difficult to diagnose 
and to treat The other case illustrates a rare 
and easily missed type m which the skeletal 
lesions m many w r ays resemble those of Paget’s 
disease 

The occurrence of acidosis as a sequela of 
parathyroidectomy in hyperparathyroidism is 
probably not rare and when it does appear is 
a v ery dangerous complication Though there 
are many accounts of anuria, terminal nephri- 
tis, and uremia, associated with the various 
kidney lesions m the disease, little has been 
said about retention of acid radicals in, or the 
loss of the alkaline radicals from, the acid-base 
neutralizing mechanism of the body (i, 2, 7, 


CASE REPORTS 

The first case illustrates the difficulties sur- 
rounding the diagnosis of parathyroid ade- 
noma associated with hyperparathyroidism, 
the difficulties and the methods of finding such 
a tumor at operation, the dangers attendant 
on, and the treatment of, the postoperative 
chemical disturbances, and the happy cul- 
mination to be expected following successful 
treatment 

The signs and symptoms of hyperparathy- 
roidism are conveniently divided into three 
groups (1) those which relate to the presence 
of hypercalcemia, briefly, depression of all 
neuromuscular functions, (2) those due to loss 
of calcium from the skeleton namely, general- 
ized rarefaction of bones, (3) those due to a 
damaged kidney, called upon to exxrete a 
heavy load of calcium daily, for example, 
impaired kidney function, renal metastatic 
calcification, nephrolithiasis, or acidosis 

The patient m Case x follow ed these m turn 


8, 9) This mechanism as w r ell as its relation 
to acidosis in patients after parathyroidectomy 
is discussed, in an attempt to explain the cause 
of the acidosis and to outline certain pre- 
operative and postoperative measures for its 
prevention 

Pagetoid bone changes associated with a 
hyperfunctioning parathyroid adenoma have 
been described infrequently in the literature 
(3, 6) Though in hyperparathyroidism decal- 
cification is usually steadily progressive and 
widespread, at times it seems that it pro- 
gresses more rapidly m one bone than another, 
and agam there may be periods of quiescence 
or even recalcification Such episodes simu- 
late Paget’s disease m an x-ray study of the 
skeleton In the cases of Gutman and Parsons, 
Paget’s disease actually did play a part, but 
m the case here reported there had never been 
any indication of Paget’s disease other than 
the simulation m the roentgenograms 


Case r Mrs B , aged 52 vears, was admitted to 
Toronto General Hospital, May, 1939, complaining 
of increasing lassitude, muscular weakness, loss of 
appetite, and a loss of 50 pounds m weight Physical 
examination showed cachexia, and achlorhydria with 
a hemoglobin of only 30 per cent Although this 
group of symptoms and signs was probably due to a 
high serum calcium level it was not sufficient to lead 
to the true diagnosis 

The patient improved on iron and was sent home 
lor 6 weeks She then showed the second group of 
signs, namely, that due to loss of calcium from the 
skeleton Her bones had lost so much calcium that 
she suffered a fracture of the femur On readmission 
to hospital, it was noted that her skull could be 
dented like rubber and her nbs fell m instead of lift- 
ing on inspiration 

Blood chemical studies showed serum calcium 
increased to twice normal, serum phosphorus de- 
creased to half normal, phosphatase increased to 
: four times normal (Table I and Tigs 1 and 2) 

u . A de ^‘ lled studv °/ caictum balance, carried out 
by the Department of Medicine at the Toronto Gen- 
eral Hospital, proved that, on ordinary diet the 
patient was excreting five times the amount of cai- 
165 
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ciura sh was imbibing each day the exce s bei g 
removed from the skeleton (Table I) Roentgeno 
grams ol the skeleton revealed widespread and ad 
vanced rarefaction and multitudes of tiny bone c> sts 
besides one large cyst at the site of fracture (Fig 3) 
■V biopsy specimen of bone iras taker from the frac 
ture site and a diagno 1 of 0 teitis fibrosa cystica 
made Kidney function tests before operatio 
showed a specific grav t\ range of ooq-io rad 
again 1010-1013 with day and. night urine excreti n 
amounts almost equal the first time and the da 
unne velum tme the n ght ur ne \olume the sec 
ond time ftonprotein nitrogen in the Wood before 
operat on ranged from 43 to 47 m Ihgrams per cent 
Carbon dioxide comb ning power of the blood ranged 
from 40 to 47 \ lutnes per cent before operation 


Blood sodi m b fore operation was 368 milligram 5 
per cent 

The dagn sis of hyperparathyro d m was there- 
fore establi hed with surety by (he Aiding of a eon 
si tcntlv elevated serum c lcium a cons ste tly to* 
serum ph© phorus a consistently h gh pbo phatase 
readi g a persistently negat ve calcium balance 
d fluse skeletal dec Ic hcati n and a biopsy of bone 
t ssue firming the pre e ce f o teitis fibro a 
cystica (j 6) It remained then the surgeon s task 
to complete the cli ical picture by findi g the tumor 
It wa bo-nc tn mind that more than o c pat c t 
has b en op rated on repeatedly b cause removal o» 
uncontirmed tissue or no mal parathyrod tissue 
fa led to rel eve the sympt ms a d that each opera 
t on is attended with a defin te nsk Therefore Hie 
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plan was followed of searching tin. unial mu.- lir-t 
the cbmI\ explored iru« around tin. tlnroul gland 
second, and then the tin roid gland it-tlf before con 
Umplating the potcntiallv dangerous maneuver of 
retrosternal examination 

1 lie tumor was not vi-ible or palpable on expo-urc 
01 the thv roid arc" 1 , and biop-v of numerous super- 
ficial and suspicious thv roid nodules dul not rev e' il 
a paratln roid tumor 1 he region around the the roid 
from he old to sternum was thoroughle examined, 
the pree ertebrnl fascia being opened al-o No tumor 
was eeident Therefore the right the roid lobe w is 
resected and examined in the gross and be quick 
section be the pathologist \s no parathe roid tumor 
was sound, the left lobe e as resected, and fin die the 
tumor eeas discovered completely imbedded in the- 
roid ti-sue Operation was not prolonged in spite of 
these difncultics and the patient was returned to 
bed in good condition (Fig 4) Microscopic examina- 
tion showed the tumor to be composed of cords and 
irregular ma-scs of oxephi! cells ({ [g 5) 

Ten hours after operation the patient manilisted 
the third group of sxmptom= mentioned, that a— o 
ciated e ith acido=is Breathing suddenly com- 
menced to become more rapid and shallow, the pulse 
rate mounted quickie the blood pre-sure was in- 
creased to 160/70 millimeters 01 mcrcure The pa 
tient soon became unconscious Carbon dioxide 
combining power was found then to be onle 19 vol- 
umes per cent The blood chlondc estimation was 
Soo milligrams per cent 'I here a as no exidcncc of 
tetany Blood scrum 3 hours after operation had 
shown a calcium of 12 6 milligrams per cent, phos- 
phorus of 2 1 milligrams per cent, and a phosphatase 
of 30 units (Kay ) Surgical shock eeas not present 
To combat this condition 500 cubic centimeters of 
3 per cent sodium bicarbonate in distilled water eeas 
green slowla intraecnousle and in 1 hour the patient 
eeas again conscious, lairle bright, with a pulse of 100 
and normal respirations V carbon-dioxide combin- 
ing poe er determination done a few hours after rc- 
coeere read at 56 e'olumes per cent, while later in 
the first day after operation it eeas 60 xolumes per 
cent The blood chlondc estimation a fcee hours 
after recovery from acidosis, eeas 573 milligrams per 
cent The nonprolcin-nitrogcn of the blood eeas 34 
and 47 milligrams per cent the dae after operation 
No recurrence of acidosis threatened The carbon 
dioxide combining power remained between 32 and 
57 per cent, be e’olumc, for the first week after 
operation and during the next few months ranged 
from 43 to 67 e’olumes per cent Nonprotein-mtro- 
gen estimations varied beteeeen 32 and 37 milligrams 
per cent Tour dae s after operation the blood sodium 
reading was 299 milligrams per cent, while 10 day- 
afterward it eeas read at 330 milligrams per cent 
There was a eanable and barclv noticeable Chvo- 
stek’s sign present on the second postopcratie c dae 
evhen the serum estimations were calcium 6 3, phos- 
phorus 4 7 milligrams per cent This sign was 
occasionally present until the tenth postopcratie e 
day during which time calcium lactate and ditachv- 


sterol were giecn and continued there ifter \'- 
shown in 1 able 1 the c erum calcium ranged during 
this time trom 6 , to S 3, eelule phosphorus range'll 
irom 4 7 to } o milligram- per cent 

The patient’s progress ee is \ vre satisfactory from 
the first dae alter operation Besides a return to 
nornni scrum calcium and phosphorus content, the 
pho-pliata s L reaction more gradually returned to 
normal (lable 1 Tig; 1 anil 2) The patients 
melancholia disappeared ciilireh Her cachexia 
rapidlv vanished Her fractured femur progris-ed 
to union gradualh Roentgenograms a \eir after 
operition showed progressing recalculation of all 
bones, although the femora still showed -ome areas of 
c\st formation (Fig 3) 

1 he second cast. illustrates how , m hyper- 
parathx roithsm Hit bonx changes max simu- 
late those of Paget's disease 

C \xi 2 Mr- Mck iged64ve’>r- v as admitted 
to Ft Joseph s Hospital Toronto, \pnl 10-0 She 
had lallen on her right hip earlier m \pnl, 1030 
1 hough bruised slightly she carried on for several 
v eeks when her plnsician suggested that x-rav stud\ 
was advisable because ot tliL continuing sorenc=s in 
hip and of a long continued aching pain in both 
lower limbs Fxammation prior to the x-ra\ studv 
revealed otilv slight tendernc'- over the right greater 
trochanter and question iblc limitation of movement 
of the right hip joint \n x-ray film of the affected 
hip vas reported as showing the changes of osteitis 
fibrosa cystica (1 ig 0) Besides the bone cysts there 
could also be noted =ome laving down 01 new bone 
beneath the cortex of the femur, particularlv in sev- 
eral parts of the pclv is \\ ith this film m mind the 
patient was then re examined V storv of aclnng 
bones, with loss of about 3 inches in height without 
much change m hat size in several years, gradualh 
increasing muscular weakness, general wasting, the 
lo-s of 30 pounds weight tn a fen years with loss of 
appetite and bouts of nausea and constipation, 
along with a tumor in the nght lower necl. antenorlv, 
made one suspicious 01 the presence of hvperpara- 
thvrouhsm, and the patient was admitted for in- 
vestigation 

Further studv of llic patient in thehospital elicited 
the following facts Tor many years she had had in- 
frequent exacerbations ot rheumatic heart disease 
with several periods of cardiac msufficicncv Mitral 
stenosis was present There was no day or night 
frequenev of unnation or other evidence of kidney 
failure 111 the patient’s history Routine urine and 
kidnev function tests revealed a variation in the 
urine s specific gravatv , between 1003 and 1012, with 
a fair, though slighUv altered, balance between day 
and night volumes Nonprotein-nitrogcn deter- 
minations varied within normal limits Carbon 
dioxide combining power estimations indicated a 
normal alkaline reserv e 

Additional x-ray films taken in the hospital showed 
decalcification of all the long bones, and decalcifica- 
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Tig j Roentgenograms of left femur of Mrs Ii,Ca'ti, 
2 months before and S months after parathyroidectomy 


ment of Medicine, UmvcrMtv of ioronto \ con- 
stantly elevated serum calcium content and phos- 
phatase reaction were present with a lowered serum 
phosphorus content On a low calcium intake diet 
the patient constanth maintained a negative cal- 
cium balance (Table II, Tig 7) 

These data in conjunction with the history and 
physical findings, including the lump in the right 
neck, pointed stronglv to a di ignosis of parathv rout 
tumor causing hyperparathyroidism 

Tor a week prior to operation a high calcium intake 
diet, along with vtosterol, was given, in an attempt 
rclatnelj to reduce the calcium loss from the body 
The efficacy of such treatment is perhaps not too 
well proved and some think it mav lead occasionally 
to calcification of tissues, particular!} renal tissues 
Also, lor some time prior to operation, the patient 
was placed on a salt free diet m order to guard 
against possible acidotic, nephritic, and cardiac 
complications 

Operation was done under local anesthesia in order 
to minimize the operative risk A large tumor 3 by 
2 by 1 3 was found easily, lying a little posterior to 
the right lower th> roid pole The tumor was outside 
the thyroid capsule, was gravish white in color, and 
was lobulated (Tig 8) It was supplied bv a small 
branch of the inferior tigroid artery Quick section 
confirmed the gross pathological diagnosis No 
other tumors were noted 

Microscopic examination of the specimen revealed 
fairly typical parathyroid tumor tissue of the prt- 
mary t}pe Acinar arrangement was common but 
many long strands of cells were also seen Scattered 
oxyphil cells and large water-clear cells were present 
(Fig 9) 



1 ig ^ left thjroid lobe with parathyroid tumor im- 
bedded m pole in Case 1 

The postoperative course was quite uneventful 
Patient was up and about the second day I here 
was no'Yeidcnce of tetany, acidosis, or of kidney 
failure The blood chemical changes and the calcium 
balance changes w tre quite normal for such a patient, 
the serum calcium and phosphorus becoming rapidly 
normal and the phosphatase reaction gradually re- 
turning to a normal level Measurement of unne 
calcium excretion indicated a positive calcium bal- 
ance (I able II, Tig 7), postoperative roentgeno- 
grams, rapid laving down of calcium in bones with 
obliteration of areas of evst formation (Tig 10) 



rig 5 Photomicrograph of section from parathyroid 
adenoma in Case 1 1-2 
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suddenly increased malfunction has been the 
usual complications (7) It is interesting in 
this regard that Mrs B (Case r) had the 
acidotic sequela but no tendency to anuria or 
further impairment of kidney function 
It seemed reasonable then to look elsewhere 
for an explanation of this variety of acidosis 
From the data at hand, it would appear that 
shortly after operation the alkali reserve, as 
measured by the carbon dioxide combining 
pow er of the blood became lowered markedh 
within a fen hours This must have come 
about through an alteration in the tissues or 
blood stream as no intestinal disturbance and 
no medication entered as a factor The figures 
for nonprotem-nitrogen and the kidney func- 
tion, as mentioned, did not hint at ordinary 
renal retention as an important factor Ex- 
amination of the changes in blood calcium and 
phosphorus after parath) roidectom} in hyper- 
parathx roidism, and the effect of these changes 
on other factors in acid-base equilibrium, ap- 
pears then the most logical source of informa- 
tion 

Before proceeding further into this, how- 
ever, a brief summaq of the recent ideas on 
the interfunctions of calcium, phosphorus, and 
parathormone is indicated Hclfet has re- 
ccnth clearly pictured parathormone control- 
ling the blood inorganic phosphate level by 
stimulating the kidney to excrete more phos- 



Tig 6 Roentgenogram of peh is md femori in Case 2, 
Mrs Mck , taken 2 months before parathjroidectomj 


pirates when they increase m the blood, and by 
mobilizing calcium from the bones to form 
salts which either hold the phosphates in the 
blood stream or allow' their excretion by the 
kidnex Conversel) , if parathormone is re- 
moved from the bodx , phosphate excretion is 
impaired and calcium is no longer mobilized 
from bone either to help its excretion or to 
hold it m the blood stream in a neutral form 
( 5 ) 


Normal 


P re operoti vo 


PoUepera i 



Fig 7 Diagrammatic representation of serum calcium, phos 
phorus, and phosphatase figures in normal and m Case 2 , Mrs MrK 
before and after parathyroidectomy c ’ 
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kidney" while carbon dioxide is freely excreted 
by tliel'lung. There is, therefore, no danger 
of overtreatment within reasonable limits. 

A salt free diet, for a week or so before para- 
thyroidectomy, would seem to be a logical 
preventative measure in these cases. 

Before leaving the discussion of Case r, it 
should be pointed out that the very mecha- 
nism here outlined that may lead to acidosis 
with rapidity may also lead to hypocalccmic 
tetany. When parathormone is no longer 
available after operation, calcium is no longer 
drawn from bone; and that calcium still in the 
blood stream is rapidly attached, diffusible 
calcium being rapidly used up. Thus tetany 
may appear with acidosis, render the pa- 
tient’s position precarious, and make a diag- 
nosis of the exact condition even more difficult. 

The second case reported here had diffuse 
rarefaction of the skeleton, but rarefaction 
was not evenly distributed. Bone cysts were 
present in the pelvis and femora but not in the 
other long bones. In tire pelvis and femora, 
areas of calcium deposition were present. 
These areas in the x-ray film bore a strong 
resemblance to the changes seen in the roent- 
genogram in Paget’s disease. However, the 
findings in the case and the postoperative 
course definitely established the diagnosis of 
hyperparathyroidism due to a hyperfunction- 
ing parathyroid adenoma. Gutman and Par- 
sons believe that this unusual picture is 
explained by the fact that hyperparathyroid- 
ism progresses often in phases. For a time 
much parathormone excretion results in much 
decalcification of bone; then decreased para- 
thormone excretion brings about a period of 
recalcification of bone, usually in an uneven 
manner. The presence of areas of bone depo- 
sition together with bone rarefaction and bone 
cysts is thus accounted for. 

The realization of such a possible variation 
in the bone pathology of hyperparathyroidism 
is important because such an x-ray picture as 
Mrs. McK. presented might lead one away 
from the true diagnosis. This would be espe- 
cially true if by chance blood tests for calcium 
and phosphorus and phosphatase were taken 
at a time when parathormone activity was 
quiescent, rendering the tests within, or al- 
most, within normal limits. 



Fig. 10. Roentgenogram of pelvis and femora in Case 2, 
Mrs. McK., taken 4 months after parathyroidectomy. 


SUMMARY 

Two cases of hyperparathyroidism, due to 
the hyperactivity of parathyroid adenomas, 
have been reported. One emphasizes the impor- 
tance of watching for postoperative acidosis, 
its grave dangers, and its effective treatment 
by intravenous sodium bicarbonate. It is also 
emphasized that acidosis and tetany may 
occur together. Cases must be carefully 
watched for both conditions, either of which 
may be fatal. An explanation is given for the 
occurrence of the acidosis following para- 
thyroidectomy; briefly that acid radicals such 
as phosphates, sulphates, and chlorides tend 
to be retained in the blood stream while the 
base sodium is excreted freely by the kidneys 
and the base calcium is retained in the bones. 
A tendency for acid radicals to increase over 
basic radicals is thus present. 

The other case illustrates how the skeletal 
changes shown in the x-ray film in hyperpara- 
thyroidism may closely resemble those of 
Paget s disease. It is pointed out that exacer- 
bations and remissions of parathyroid activity 
could give this picture, bone being decalcified 
at one time and recalcified at another. Cases 
of Paget’s disease should be carefully investi- 
gated with this circumstance in mind. 
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THE CONTRACTILE RESPONSE OF THE HU^I^^aOTER'b’ 
TO POSTERIOR PITUITARY EXTRACT ADMINISTERED 
AT REGULAR INTERVALS DURING PREGNANCY 

A Study of 32 Patients with the Lorand Tocograph 

DOUGLAS P. MURPHY, M.D., F.A.C.S., Philadelphia, Pennsylvania 


T HE Gynecean Hospital Institute of 
Gynecologic Research recently has 
undertaken an investigation of the 
contractions which the human uterus 
undergoes during pregnancy. This has in- 
cluded observations upon both the spon- 
taneous ones (2), and upon those induced by 
the administration of posterior pituitary ex- 
tract (3). 

The latter study supplied information upon 
the general character of the response and on 
the effect of certain factors upon it. It told noth- 
ing, however, about the peculiarities of a given 
individual’s total reaction throughout preg- 
nancy, or in what manner the response of one 
person during gestation might differ from that 
of another. These deficiencies were due pri- 
marily to the small number of observations 
made upon any one patient as well as to cer- 
tain variables inherent in the nature of the 
material. The present study was undertaken 
in order to throw light upon these subjects, 
and as far as can be determined no similar 
series of observations has been reported. 

MATERIALS AND SfETHODS 

Patients residing in the Sheltering Arms 
Home, Philadelphia, between June, 1939, and 
June, 1940, acted as subjects. This institution 
affords residence and prenatal care only, be- 
ginning at any time during pregnancy, for 
white and colored women who are illegiti- 
mately pregnant. 

Each patient was brought under observa- 
tion within 7 days of admission to the Home 
and was studied at weekly intervals there- 
after. All records were made on the same day 

From the Gynecean Hospital Institute of Gynecologic Research, 
Department of Obstetrics and Gynecology, University of Penn- 
sylvania and the Sheltering Arms Home. 


and hour of each week, when possible. Each 
observation period included a record of uterine 
contractions, and while these were being reg- 
istered the patient received a dose of ob- 
stetrical pituitrin, 1 which was administered 
intramuscularly in the upper arm. The dose 
of pituitrin was the same each week during the 
entire period that the patient was under 
observation. 

Doses of 1 minim were employed when the 
study was started. Since this amount failed to 
elicit a response in many instances, the dose 
was increased but was limited to 3 minims, 
because even this quantity caused discomfort 
to some patients. 

The latest model tocograph (1) was used for 
the recording. This instrument, 3.0 by S.o by 
6.5 centimeters in dimensions, is a mechanical 
device which registers upon a paper strip the 
change in the contour of the abdominal wall 
created by the change in contour of the under- 
lying uterus when it contracts. The tocograph 
supplies data upon the incidence, strength, 
duration, and rhythmicity of the uterine move- 
ments. The technique of the recording was as 
follows: The patient rested upon her bed for 10 
minutes. The tocograph was then placed upon 
the most prominent part of her abdomen in the 
midline, where it was secured with a belt, and 
spontaneous uterine activity was registered 
for a control period of 15 minutes. Without 
interrupting the recording, pituitrin was ad- 
ministered, the period of observation being 
continued for the following 30 minutes. 


A series of 32 patients supplied the data 
iorming the basis for the present report. The 

1 Parte, Davis & Co. 
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Fig $ Hourly distribution of b*cteria in to cubic f«t of »ir, Rii«y ofwraung 
room j, Apttl j6, 


this fashion, irrespective of activity, number 
of persons, or whether operations were per- 
formed. Figure 4 shows very dearly that the 
high count is not dependent upon cither num- 
ber or kind of operations, number of people in 
a room, or the nature of the activity. During 
the first operation fi people were present in the 
room, during which time the count dropped to 
about half what it was before the operation 
During the second operation the count con- 
tinued to drop in spite of the presence of g 
people. From the data represented in this 
particular chart it is impossible to determine 
whether the high morning count is due to the 
cleaning and pre-operative activity or to some 
other factor. The continued low count in the 
afternoon when pre-operative and postopera- 
tive activity is just as great suggests that some 
other explanation should be sought. In the 
light of other information now available, it 
may be that the sudden drop at 9 o'dock is 
due to the opening of the windows. While the 
averages of the counts obtained by the Petri 
dish method follow a general trend simulating 
the air centrifuge data, examination of the in- 
dividual counts reveals a marked variation 


from hour to hour for a given position and 
from one position to another for a given hour. 
In an attempt to determine the cause of the 
“high morning-low afternoon" counts data 
were kept relative to every possible related 
factor. At first the radiators were considered, 
the assumption being the early morning heat 
would set up convection currents and resus- 
pend partides which would slowly settle out 
for several hours. It was soon discovered that 
the temperature in the rooms remains con- 
stant in the fall, winter, and spring months 
(when the work was just well started) and con- 
vection currents were just as great w the 
afternoon as in the morning. The effect ot tn 
ceiling lights and the operating lamps as pos- 
sibly influencing the counts was soon rulcu 
out by obtaining similar data on non-opm- 
tive days when the lights were not being u 
Since operating room 1 is on the cast »we 
the building and has a large bay window, 
possibility of the sunlight charging the air pat- 
tides to keep them in suspension was consid- 
ered. This was shown not to be the case 
obtaining similar data from operating room 1 
which is just across the hail from room t 
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Fig. 6. Hourly distribution of bacteria in 10 cubic feet of air, March 
28, 1940, Riley operating room 2, black line; hall outside operating 
room, interrupted line. 


on the west, side of the "building. If sunlight 
were related to the phenomenon of “high 
morning-low afternoon” counts in operating 
room 1 then the reverse should be the case in 
operating room 2, i.e., the counts should then 
show “low morning-high afternoon” distribu- 
tion. Such was found not to be the case. In 
bacteriological analysis of the air of 3 operat- 
ing rooms in 2 buildings on two different lev- 
els (second floor and fifth floor) similar hourly 
distributions have been found to prevail as a 
general condition, yet one operating room 
looks north, one east, and one west. 

Since smoke investigations revealed air cur- 
rents entering operating room 2 via the tran- 
som, we considered the possibility of dust 
from the traffic in the hallway as possibly be- 
ing the source of the organisms. Samples 
were therefore collected early in the morning 
and it was soon found (Fig. 5) that the bac- 
terial count is low as late as 6 a.m. and then 
begins to rise rapidly during the next 2 or 3 
hours. Apparently this was the source of the 
high bacterial count in the morning samples 
since the activity in the hallway is greatly 
reduced by approximately n a.m. In order 


to prove the validity of this hypothesis dust 
counts were made in the hallway and in the 
operating room at the same time bacterial 
samples were collected. The dust counts plot- 
ted in millions per cubic foot against time 
followed the same type of distribution as the 
bacterial counts shown in Figure 6; i.e., the 
dust counts were lower in the hallway than in 
the operating room. While such data are en- 
tirely opposite to those expected, we repeated 
them enough to believe they represented ac- 
tual existing conditions. 

Since data obtained earlier in the summer 
indicated that the bacterial content of the air 
in the operating room was lower with the win- 
dows open samples were collected outside the 
windows on certain days to see how they would 
compare with those taken inside. Since only 
one air centrifuge was available and since in- 
sects came into the room when the screens 
were removed, only a few days were suitable 
for collecting such comparable data. An ex- 
ample of such data is shown in Figure 7. This 
shows the low count in the air 6 feet outside 
the window on a still day as contrasted with 
the high count inside the operating room. It 
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Fig j Hourly distribution of bacteria fn ro cubic feet of air, August jo, 1940, in 
Riley operating room a. black tine, outside sundow, interrupted line 


also shows that during an operation when 5 
people arc working, with the windows open 
there was a rapid decrease in the bacterial 
content. Figure 7 also shows that the early 
count is lower than “mid-morning’' and that 
the trend is rapidly upward before there is any 
activity in the room Figure 4 more graphi- 
cally demonstrates the effect of opening the 
windows because in it the rapid decline is 
noted at 9 a m when the tendency normally is 
to be at a peak whereas in Figure 7 the decline 
begins about 10 '30 which has been found some- 
times to occur normally 
It would be erroneous to present data show- 
ing only uniformly smooth curves to represent 
the bacterial population in the air of the oper- 
ating room. While the data for a given day 
arc usually represented by relatively smooth 
curves as herewith shown, there were days 
when the variations were quite marked as 
shown in Figure 8 There was no known ac- 
tivity within the room or adjoining hallway 


or climatic conditions outside (eg., winds) 
which could logically account for this fluctua- 
tion Attention is called to the counts on the 
Petri dishes exposed for the two periods 7 [ 3 ° 
to 8-70 and 9 00 to 10:00; there being wide 
differences within each group exposed at a 
given time, the two averages, however, being 
identical but differing greatly from the data 
obtained by the air centrifuge. 

Since it is customary in many hospitals to 
postpone certain elective major operations 
until summer, it was of interest to analyze tnc 
data on bacterial content of the air »n W 
operating room according to seasons la or- 
der to show the variations it was decided to 
use months in place of seasons since thel^ 10 
vary considerably Probably it would have 
been better to have used weekly averages out 
the data available would hardly justify sue 
analysis. An examination of Figure 9 
very clear!) the uniform tendcncyfortbrbac- 
tcrial count to be high during the morning 
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hours and lotv in the afternoon, irrespective of 
the month; one exception being in July when 
the variations are irregular. Not enough data 
were available for the month of May to be 
statistically important although those avail- 
able follow the same general trend as for April 
and June. It is significant that from an exami- 
nation of the data in Figure 9 alone one might 
justifiably conclude that the high morning 
counts were due to the increased activity rela- 
tive to operations performed at that time but 
it has been demonstrated repeatedly that 
there is no real cause-effect relationship be- 
tween such operations and the magnitude of 
the count. It is emphasized that the data for 
the averages represented in Figure 9 were ob- 
tained under a variety of conditions but which 
nevertheless represented the type of condi- 
tions under which the operations were per- 
formed, i.e., windows open and closed, doors 
open and closed, sometimes with one, few, or 
several people in the room. 

In order to demonstrate the manner in 
which the count varies from month to month 


for a given hour of examination the data were 
plotted^ against the months as abscissa as 
shown in Figure 10. 


While we have pointed out that a bacterio- 
logical examination of the air by means of ex- 
posing Petri dishes is not a reliable procedure, 
it would still appear that the falling bacteria- 
laden particles and not the suspended droplet 
nuclei would be the ones important from the 
standpoint of infecting exposed wounds. With 
such variations as we encountered in routine 
examination, however, it is obvious that the 
procedure cannot yield reliable data even from 
the standpoint of wound infections. Had we 
exposed at the hourly intervals only a single 

Pet ml! Sh ES S .° me have done > tie results 
would have varied significantly according to 
the particular location designated for the ex- 
posure. In fact the data by Hart (3) show 
just such a variation. We can only speculate 

coller7ri at - the dat f Would havc showifhad we 
collected air samples with four or five air cen- 
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room are the result of or proportional to either 
the number of people or the amount of activ- 
ity in the room. In this connection we would 
refer to data obtained on a day when a bilat- 
eral radical mastoidectomy was performed 
between i :jo and 3 :3c m the afternoon. The 
air samples taken during the operation con- 
tained no more organisms than those taken 
before or after, and less than those taken dur- 
ing the morning. 

If the infected particles in the air do not 
*0 come from the occupants, either directly or 
indirectly by resuspending dust particles, one 
must find some other suitable explanation of 
their presence We therefore studied the air 
currents in the operating room by means of 
smoke and found that while there were no air 
currents coming in from the windows, there 
was a marked flow of air into the room from 
the hallway via the transom In view of the 
extensive traffic in the hall we studied the bac- 
terial content of the air in the hallway on the 
half hour and in the operating room on the 
hour (Fig. 6). The data obtained show that 
there arc fewer bacteria-laden particles in the 
hallway than in the operating room for a given 
P. eiiod - TbUisKpKiallysipi6cant.inc.pj 
room a. tients> nurscSj doctors, students, and ward 

help moved about freely in the hallway witb- 
trifuges located at the various places in the out masks. Even in the winter months, con- 
room corresponding to the exposed Petri trary to current belief, we found the bacterial 
plates. Irrespective of the location of expo content of the air lower in the hallway than in 
sure, the Petri dish counts tend to be much the operating room However, the count was 
higher in the morning than in the afternoon higher in the morning than in the afternoon, 
Without further consideration, one would nat- simulating qualitatively the hourly distribu- 
urally attempt to correlate this with the tion found in the operating room. Correlated 
amount of activity, since nearly all the opera- with the bacteriological examinations were the 
tions are performed in the morning. How- dust determinations which showed the same 
ever, when one considers all the data for a type of hourly distribution but with fewer par- 
given day it becomes quite evident that a tides in the hallway. It should be emphasized 
caus e-effect relationship does not exist be- - that the "high moming-Iow afternoon.'’ counts 
tween the operative procedures and the high are obtained at various seasons of the year and 
bacterial count. While Hart (3) interpreted on nonoperative days as well as on operatise 
his data as suggesting such a relationship, we days. Because of the latter we secured the co- 
do not feel that they warrant such an interpre- operation of the housekeeping department and 
tation. We recognize the value of statistical eliminated all cleaning on certain days, but 
analyses but a careful examination of the data the general distribution of infected particles 
obtained for a given day will not allow a de- remained the same The production of con- 
duction that the number of contaminated par- vection currents from the radiators bein^ 
tides (large enough to fall or small enough to heated in the morning was ruled out be<*us 
remain suspended) in the air o( the operating the radiators are thermostatically control 
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-pberd during coughing, sneezing, and talking 
(9, 14). To cot kho^iedge, however, there has 
been no demonstration that bacteria are dis- 
seminated into the atmosphere during the 
process of normal respiration. In fact, our own 
experience (unpublished) has been that bac- 
teria are not eliminated during either quiet or 
forced expiration, so long as there are no large 
droplets of saliva expelled, such as occur with 
talking, sneezing, and coughing. In support 
of this idea is the work of Rooks, showing that 
the nasal passages actually remove large num- 
bers of organisms from the inspired air. Wells 
(12) has shown that droplets of 0.1 millimeter 
in diameter or larger fall very rapidly. As far 
as possible infection of clean surgical wounds 
in the operating room is concerned, it would 
appear that these would be much more impor- 
tant than the droplet nuclei. Since apparently 
no reliable data are available on the efficiency 
of the various types of commonly used masks, 
we can only conjecture as to the real surgical 
importance of bacteria coming from the nose 
and mouth of the operating personnel. This 
problem is under investigation at present. 

SUMMARY AND CONCLUSIONS 

1. Data are presented to show the hourly 
fluctuations in the bacterial content of the air 
in three separate operating rooms in current 
use at the Medical Center. The samples were 
collected from three operating rooms on 85 
separate days, and involved over 1,500 deter- 
minations with the Wells air centrifuge and 
exposure of over 1,800 Petri dishes. The pe- 
riod of examination covered winter, spring, 
and summer months. 

2. Irrespective of the season of year, the 
bacterial content of the air during morning 
hours (8 :oo-i 1 :oo) was commonly twice that 
found during the afternoon. Such high morn- 
ing counts were demonstrated not to result 
from the amount or kind of activity nor the 
number of occupants in the operating room 
No satisfactory explanation for this type of 
distribution has been found. 


3. The bacterial content of the air was 
found to be slightly lower during the summer 
months than during the winter, but only sig- 
nificantly so when the windows were open 6 

4. The Petri dish method, in our experience, 
was not a satisfactory method for determining 
the bacterial content of the air. While there 
were certain disadvantages in using the Wells 
air centrifuge for this purpose, we beliex e it 
the best method available for large volumes of 
work. 

5. While the bacterial content of the air in 
the operating room may occasionally be a 
source of infection for the dean surgical wound, 
we believe its importance has been greatly 
o veremph asized. 
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unvaccmated cases, the total white cell count 
averaged from 1900 to 2600 per cubic milli- 
meters of fluid. There were practically no 
neutrophils, very few eosinophils and baso- 
phils, but many lymphocytes and histiocytes 
—45 cent. In patients who had been vac- 
cinated 24 to 144 hours prior to operation, 
specimens of peritoneal fluids were also ex- 
amined. There was considerable variation in 
the findings, but it was apparent that there 
was an early increase in polymorphonuclear 
cells and a delayed but marked increase in 
histiocytes 

Seeley, Higgins, and Alann observed the 
cytological response of the peritoneal fluid 
of rats to injections of amniotic fluid concen- 
trate, Bargen’s vaccine— prepared from colon 
bacilli and nonhemolytic streptococci— and 
sodium ricinoleatc. They found that with all 
materials there was an early and rapid rise of 
polymorphonuclear leucocytes, reaching a 
maximum in 3 to 6 hours. Histiocytes ap- 
peared much later but were the preponderant 
cells after 6 or 7 days. The response of both 
cells was greater in those animals receiving 
sodium ricinoleatc. 


the fluids are not constant in the different 
studies. 

CLINIC \L RESULTS FOLLOWING THE USE OF 
INTR PERITONEAL VACCINES AND OTHER 
SUBSTtNCES 

Steinberg and Goldblatt developed a pro- 
jective emulsion consisting of Escherichia coli 
in tragacanth, which they call coli-bactragen 1 
This substance will protect the experimental 
animal from certain types of subsequently- 
induced peritonitis. Steinberg has demon- 
strated protection against living colon bacilli, 
Streptococcus fecalis, Bacillus py ocyancus, 
and Clostridium wclchii, in both pure and 
mixed cultures 

In 1934 Goldblatt reported a collected sc- 
ries of 400 patients receiving coli-bactragen 
Eight postoperative deaths were recorded but 
only 3 of these could be attributed to perito- 
nitis. The operations were performed by vari- 
ous surgeons and consisted chiefly of resec- 
tions of the large bowel. The first preparation 
of coli-bactragen was injected intraperito- 
neally about 24 hours before operation and 
was frequently accompanied by a rather se- 


In 1937, Corwin reported that in the rab- 
bit, the cellular responses to Bargen’s vac- 
cine and sodium ricinoleatc were nearly iden- 
tical qualitatively. However, with Bargen’s 
vaccine the cell count of the peritoneal fluid 
was greatest at 12 hours, with 1 per cent so- 
dium ricinoleate at 24 hours and with 2 per 
cent sodium ricinoleate at 48 hours The dif- 
ferential count showed the polymorphonuclear 
to appear early, being in greatest abundance 
in 6 to 12 hours, while the histiocytes were 
maximal in 1 to 3 days Whereas the cell 
count per cubic millimeter after injection of 
sodium ricinoleatc was only 40,000, the total 
amount of fluid was so much greater that a 
greater total number of cells was evoked by 
the ricinoleate than by Bargen’s vaccine 
Coller and Rife, in their review of the cellu- 
lar aspect of immunization, state that the 
variation in opinion regarding the relative 
phagocytic properties of the neutrophil and 
histiocyte is due in part to the use of different 
species of animals by different workers Also 
the type of material used, the dosage em- 
ployed, the time intervals for examination of 


vere general reaction. The more recent prepa- 
rations of coli-bactragen produce a less severe 
general reaction and achieve maximum pro- 
tection within a few hours. 

In 1934, Potter and Coller reported a series 
of 79 patients, most of whom had major oper- 
ations performed upon the colon, who were 
given coli-bactragen before operation There 
were 1 1 deaths, in only one of which was the 
lethal outcome attributed to peritonitis Al- 
though the series was small and not controlled, 
they were of the opinion that vaccine was 
probably not indicated except in cases of gross 
fecal contamination In 1936, Coller and Ran- 
som reported the use of coli-bactragen in 79 
cases which had a combined abdominoperito- 
ncal resection for carcinoma of the rectum and 
rectosigmoid There were 12 deaths, but in 
none was death believed to be due to perito- 
nitis In the same year Steinberg reported 
391 cases in which coli-bactragen was used 7?" 
fore operation or at the time of operation wi 
none developing postoperative peritonitis 

'Col. bacirascn {Sternberg) consists of 5° 
cubic ctmtim w-n I*' c ' n ‘ of > mertmoieie s i 
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Ferrando, Chian and Kuna, Trusler and 
Moss have reported experimental evidence 
showing that antiserum gives some protection 
against peritonitis. However, the series of 
animals was small and the specificity of the 
antisera not proved. 

DEEP X-RAY THERAPY IS THE TREATMENT 
OF PERITONITIS 

For many years, deep x-ray therapy has 
been used in the treatment of acute and 
chronic infections. The use of deep x-ray ir- 
radiation in the treatment of gas bacillus in- 
fections has quite a vogue at the present time. 
There arc occasional case reports concerning 
the treatment of pneumonia, peritonitis, cellu- 
litis, etc., by irradiation, but most of these 
are poorly controlled and irradiation was not 
the only form of therapy user! in many in- 
stances. 

Pratt reported that the preoperative irra- 
diation of the abdomen and pelvis of patients 
with carcinoma of the colon reduces the inci- 
dence of peritonitis. Kelly and Dowell advise 
irradiation of the abdomen in some patients 
with peritonitis due to rupture of the appen- 
dix. Altemeier and Jones believe roentgen 
therapy to be of value in immunizing animals 
against peritonitis. The maximum degree of 
immunity in animals occurred from 4 to 6 
weeks after irradiation As Blalock remarks, 
it is too early to appraise the value of this 
type of therapy at the present time 

Desjardins, from clinical observations and 
an extensive review of the experimental and 
clinical reports on the treatment of inflamma- 
tions with x-rays, suggests that the leucocytes 
undergo lysis when irradiated, and in this 
lytic process antibodies are freed in the in- 
fected area Keiiy agrees with this idea Ex 
periments concerning the use of deep x-ray 
therapy in the treatment of peritonitis in rab- 
bits mil be discussed later 

EXPERIMENTAL DATA— CENTRAL 
• CONSIDERATIONS 

The ideal activator of peritoneal immunity 
is a substance which cliiucal analysis and ex- 
tensive clinical and laboratory trial has proved 
to be innocuous, one which may be used be- 
fore or at operation without discomfort or 


clinical upset; one which has an immunizing 
interval sufficiently brief to be adaptable to 
operative introduction; one which will induce 
a peritoneal reaction similar to that laid down 
by the normal peritoneum in the presence of 
infection. In addition, the agent should be 
stable and free from remote untoward reac- 
tion (Johnson and coworkers). 

A number of substances has been used to 
try to prevent peritonitis As earl)' as tSSj. 
an attempt was made to immunize the perito- 
neum by colon bacillus vaccine (Mikulicz) but 
because of the severe reactions that occurred, 
it was largely given up. Later peritoneal im- 
munization was reported following the use of 
nonspecific substances, as peptone broth, sa- 
line, sterile water, serum, egg albumin, dex- 
trose, and certain drugs and chemicals Of 
late years, the following substances have en- 
joyed a certain popularity: antiperitonitis vac- 
cine (Bargen, Rankin, Dixon), coli-bactragen 
(Steinberg), co!i antiserum (Trusler and Moss), 
sodium ricinoleatc (Seeley and Larson), and 
sulfanilamide. 

It is difficult to evaluate the efficacy of these 
various agents in preventing peritonitis in 
clinical cases because factors, as the type of 
case, the drug and dosages used, time interval, 
etc , vary so widely. Moreover, it is not jus- 
tifiable to use critically sick people as controls 

In all immunological studies it is important 
to realize that all immunity is relative in both 
a qualitative and quantitative sense; that is, if 
the dose or virulence of the organism is greater 
than the protective litre of the substance to 
be tested, the animal will die. Therefore, tx* 
pcrimentally, unless quantitative as well as 
qualitative factors are controlled, the results 
arc relatively meaningless. 

Method The peritoneal exudate from pa- 
tients dying of peritonitis was chiefly uw 
This material v. as collected and the organon* 
examined as to number and identity, bowal 
loopfuls of the material were inoculated into 
liver peptone broth After 24 hours of incu* 
bation, a smear was made and stained hv 
Gram’s method A ioopful of the liver pep- 
tone culture « as streaked upon blood agar ana 
cosm-methylenc blue plates for identification 
of organisms. Another Ioopful was inocuUt 
Into a tube of sterile milk and incubated a 
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EXPERIMENT J 



This culture was too virulent. The animals 
probably died of bacteriemia. 


Experiment ? Culture 2 cubic centimeters of 
real broth containing Escherichia cob and Strep- 
tococcus vlndarts, a total of 250,000,000 organisms 
per cubic centimeter 

The culture was injected into rabbits intraperi- 
toneally, followed by injection of 5 cubic centimeters 
o! the drug through the same needle 



Experiment 4B. Culture. Same as in experiment 

The rabbits wire injected with 5 cubic centimeters 
of the culture intraperitoneallj, followed by s cubic 
centimeters ol the drug lobe tested, through same 
needle 

In experiments 4A and 4B, sodium ririno- 
leate, 1 per cent, also proved to be the most 
effective drug in the prevention of peritonitis 
in rabbits. 



With a less virulent culture the longest sur- 
vival rate was in animals injected with sodium 
ricmoleate r per cent. 


Experiment 4 t Culture 5 cubic centimeters of 
cecal content of rabbit was added to 10 cubic centi- 
meters of tap water 

Under ether anesthesia to sterile precautions, the 
abdomen of the rabbit was opened and 5 cubic 
centimeters of suspension was added and then 5 
cubic centimeters of the drug to be tested 


EXPERIMENT 4A 



Experiment fA, Culture: Stool of patient with 
chrome ulcerative colitis, containing Streptococcus 
vindans and Escherichia cob, unidentified gram 
positive and negative rods and cocci, 2,000,000 000 
organisms per cubic centimeter 

The rabbits were injected with 2 5 cubic centi- 
meters of fecal material mtraperitoneally, which «i 
jeclion was followed by 3 cubic centimeters of the 
agent to be tested 


EXPERIMENT 5A 



Coll Uriraxra | S 


Ammolu: find IFI, Lilly) 


Experiment y B Culture Same as in experiment 

5A 

The same technique was used as m experiment 5' 
except that s cubic centimeters of the drug to bc 
tested was used 


EXPERIMENT SB 


Cob tolmm 



REA: PROBLEM OF TREATMENT OF PERITONITIS 


SUMMARY OF EXPERIMENTS 5 A AND 5B 


Drug: 

* 

No. of animals 

Li vim: 

Dead 

Controls ! 

13 


11 

Bovine scrum 

i “ 

s 

7 

Coli-bactragen 


6 

i ' 

Amniotic fluid 
(Eli Lilly) 

„ 

3 

7 


Coli-bactragen and amniotin were effective 
in only about half of the cases and were only 
slightly more effective than bovine serum. 


Experiment 6. Peritoneal fluid of a patient dying 
from peritonitis, containing Streptococcus viridans 
and aerogenes, and Escherichia coli, 2,900,000,000 
organisms per cubic centimeter. The specific gravity 
of the peritoneal exudate was 1.042. 

Two and one-half cubic centimeters of the peri- 
toneal exudate was injected intraperitoneallv into 
rabbit followed by the drug to be tested. 


EXPERIMENT 6 


Drug 

No. of 
animals 

Living 

Dead 

Controls 

S 

0 

8 

S c.cm. sodium ricinoleate, i9r 

S 

3 ! 

5 

to c.cm. sodium ricinoleate, i% ' 

vS 

5 

3 

10 c.cm. cow serum 

8 

4 

4 

10 c.cm. coli-bactragen 

S 

& 

5 


Sodium ricinoleate, 1 per cent, was more ef- 
fective in 10 cubic centimeters than in 5 cubic 
centimeters dose and was more effective than 
bovine or coli-bactragen. 

Experiment 7. Culture was same as that used in 
experiment 6, except it was incubated 4S hours at 
37 degrees. It contained Streptococcus viridans and 
Escherichia coli, 2 billion organisms per cubic cen- 
timeter. 

The method was the same as that used in experi- 
ment 6. 


EXPERIMENT 7 


Drug 

No. of 
j animals 

Living 

Dead 

Controls 

5 

4 

X 

5 c.cm. immune serum 

8 

5 

3 

10 c.cm. sodium ricinoleate, i% 

7 

4 

3 

to c.cm- coli-bactrasen 

8 

3 

S 


The animals treated with 5 cubic centi- 
meters of immune serum injected intrave- 
nously seemed to be protected as well if not 


better than those that received sodium ricin- 
oleate, 1 per cent, or coli-bactragen. 

Experiment S. Culture: Peritoneal exudate from a 
case of fatal peritonitis. It contained Escherichia 
coli, Staphylococcus aureus, Streptococcus hemo- 
lyticus, 2,400,000,000 organisms per cubic centi- 
meter. 

Five cubic centimeters of peritoneal exudate was 
injected intraperitoneallv into rabbits with 5 cubic 
centimeters of immune rabbit serum intravenously 
at the same time. In other rabbits immune serum 
had been injected subcutaneously 7 days before the 
intraperitoneal injection of 3 cubic centimeters of 
peritoneal exudate. 


EXPERIMENT 8 


Drug 

No. of 
animals 

Living 

Dead 

Controls 

6 

2 

4 

S c.cm. immune serum intravenously 

8 

4 

4 

5 c.cm. immune serum (injected sub- 
cutaneously 7 days before experiment) , 

8 

* 

6 


“Immune’' serum seems to be of value in 
protecting rabbits against peritonitis; it must 
be given intravenously. The subcutaneous in- 
jection of the serum 7 days before the experi- 
ment was of little value. 

Experiment g. Culture: Pus from infected wound 
3 weeks after appendectomy, contained Escherichia 
coli. nonhemolytic streptococci, unidentified gram 
positive and negative rods and cocci, 2 billion or- 
ganisms per cubic centimeter. 

Blood from this patient was taken, allowed to 
clot, centrifuged. Agglutination titer i:i2So for 
Escherichia coli. This immune scrum was injected 
intravenously into rabbits. Also these animals were 
given intraperitoneally 2.5 cubic centimeters of the 
above culture which was incubated in veal broth, 
each cubic centimeter containing 250,000,000 or- 
ganisms. 


EXPERIMENT 

9 



Drug 

No. of 
animals 

Living 

Dead 

Controls 

6 

2 

4 

5 c.cm. human “immune” serum 

7 

5 

2 


The human “immune” serum in this case, 
when injected intravenously into rabbits re- 
ceiving the above culture ' intraperitoneally 

fxriu-i d< r fmite P r °l ec ll°n against peritonitis. 
W hue there may have been antibodies against 
other organisms in the serum, only the ag- 
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REA: PROBLEM OF TREATMENT OF PERITONITIS 


In this experiment, sulfanilamide proved to 
be the most effective agent. Coli-bactragen 
and sodium ricinoleate, i per cent, were equal- 
ly effective in preventing peritonitis. 

Experiment is . Culture: Same as in experiment 
14- 

fa) Under ether anesthesia, the abdomen of the 
rabbit was opened and 5 cubic centimeters of the 
culture added followed by 1 gram of powdered sul- 
fanilamide in the peritoneal cavity, (b) Under 
ether anesthesia, 1 gram of sulfanilamide was placed 
under the skin on the back. Five cubic centimeters 
of above culture was injected peritoneallv. (c) 
Rabbits were given 20 cubic centimeters of o.S per 
cent sulfanilamide solution (So mgm.) subcutane- 
ously every day for 5 days and then s cubic centi- 
meters of above culture was injected intraperi- 
toneally. 


EXPERIMENT 1 5 


Method 

! No. of 
animals 

Living 

Dead 

5 c.cm. culture plus 1 gm. sulfanilamide 
intraperitoneally 

S 

7 

X 

5 c.cm. culture intraperitoneally plus 
x gm. sulfanilamide subcutaneously 

4 

0 

4 

S c.cm. culture intraperitoneally plus 20 
c.cm. 0.8 per cent sulfanilamide sub- 
cutaneously daily for 5 days (total 

0.8 gras.) 

8 

5 

3 

Controls 

6 

X 

S 


Sulfanilamide placed intraperitoneally at 
the same time as the culture gave excellent 
protection against death from peritonitis. 
Placing the sulfanilamide subcutaneously at 
the same time as the culture was injected 
intraperitoneally gave no protection. How- 
ever, giving the sulfanilamide subcutaneously 
daily for 5 days before injecting the culture 
intraperitoneally gave some protection but 
not as much as that following placing the sul- 
fanilamide in the abdomen. 

Experiment 16. Culture: Peritoneal exudate of 
patient dying from peritonitis, containing Strep- 
tococcus viridans and aerogenes, Escherichia coli 
and Streptococcus hemolyticus, 2,500,000,000 per 
cubic centimeter. 

Five cubic centimeters was injected intraperi- 
toneally into rabbits. Within 24 hours 5 rabbits so 
treated were anesthetized and the abdomen was 
opened. Peritonitis was present in all. One gram of 
sulfanilamide was sprinkled into the peritoneal 
cavity. None of the animals survived more than 
48 hours. 

While the ether anesthesia may have con- 
tributed to the deaths of the animals, sul- 


fanilamide intraperitoneally was of little or no 
value in treating the peritonitis once it was 
well established. This experiment has also 
been tried in 8 guinea pigs with peritonitis. 
No protection from the intraperitoneal use of 
sulfanilamide has resulted once the peritonitis 
is well established. 


Experiment 17. (a) Effect of irradiation on the 
cell count of peritoneal fluid. 

Three rabbits were treated by means of x-ray 
therapy to the abdomen. The method was as fol- 
lows: 250 roentgens were given to the anterior ab- 
dominal wall, 220 kilovolts, 60 centimeter distance 
with 1 aluminum filter. 

Three days later, the abdomen of three of the 
rabbits was opened and the cellular content of the 
peritoneal fluid was studied. There were only an 
occasional histiocyte and leucocyte found, and total 
counts were no greater than those of 3 control 
rabbits (500 to 1S00 cells per c.cm.). The animals 
were not studied for longer periods because the 
efficacy of irradiation therapy should be apparent 
within the first few days after the peritonitis has 
developed, if the protection is on the basis of hyper- 
leucocytosis. 

(b) Because deep x-ray therapy may give a pro- 
tection other than cellular to the peritoneum against 
invading organisms, the following experiments were 
carried out. (1) 5 c.cm. of peritoneal exudate was in- 
jected into the abdomens of unanesthetized rabbits. 
The rabbits were then given deep x-ray therapy to 
the abdomen by the method described. (2) Culture 
contained Escherichia coli 2,500,000,000 per cubic 
centimeter. Streptococcus hemolyticus 500,000,000 
per cubic centimeter, aerogenes. Staphylococcus 
albus. 


EXPERIMENT 1 7 



No. of animals ! 

Living 

Dead 

Controls 

6 ! 

= 

4 

Deep x-ray 

6 : 

X 

S 


Dr. Carl Lind, Walter Reed Hospital, Washing- 
ton, and Dr. Clarence Truog, Miami, Florida, who 
were then in the department of radiotherapy, aided 
in this experiment. 


In this small series, irradiation was of little 
value in protecting the animals against peri- 
tonitis. In another series, 4 rabbits that were 
ill with peritonitis, all died in spite of irradia- 
tion therapy. 


a rT.Ti culture: Peritoneal exudate from 

a fatal case of peritonitis, containing Staphvlococ- 
cus aureus, Streptococcus viridans, Escherichia coh 
and unidentified gram positive and negative rods' 
timeter CC1 ’ 2 ’ S ° 0 ’ 000 ’ 000 or S an isms pe/cubic cen- 



SURGERY, GYNECOLOGY AND OBSTETRICS 


204 

Five cubic centimeters of culture was placed in 
the peritoneal cavity of anesthetized rabbits and 1 
gram of sulfathiazole powdered in 


EXPERIMENT 1 8 



Sulfathiazole and sulfanilamide were about 
equally effective in protecting the animals in 
this series 


SUMMARY AND ANALYSIS OF EXPERIMENTAL 
DATA 

It is apparent that there is no cure-all for 
peritonitis At best, only about half the ani- 
mals could be protected regardless of the agent 
tested. Of the substances used in this study, 
amfetin and coli-bactragen were no more ef- 
fective than sodium ricinoleate, i per cent, as 
far as the survival rates were concerned. The 
results obtained with the sulfonamides were 
impressive, but it may be questioned if the 
results obtained were significantly better than 
those obtained with sodium ricinoleate, coli- 
bactragen, etc. 

Sulfanilamide would seem to be most ef- 
fective in the preperitonitis stage Once peri- 
tonitis has developed, its efficacy is much re- 
duced Moreover, the direct application of 
sulfanilamide would seem to be more effective 
than the subcutaneous administration of the 
drug or the placing of an equivalent amount 
of the powder under the skin 

At this clinic sulfanilamide in doses of 3 
grams has been placed in the peritoneal cav- 
ity at operation when there was suspected or 
actual contamination If frank purulent peri- 
tonitis is present, sulfanilamide is not only of 
little value because it will be inactivated by 
the protein of the exudate, but it is contra- 
indicated as it may aggravates hepatitis al- 
ready caused by the peritoneal infection Clin- 
ically sulfathiazole may prove to be more ef- 
fective than sulfanilamide in the treatment of 
peritonitis, as the former is less toxic to the 
liver 

In “clean” cases, there is no indication for 
the use or any of these agents In clean in- 
cision of the skin in dogs, sulfanilamide af- 


fords no higher incidence of healing by pri- 
mary intention (Jensen and Rea, unpublished 
data). 

In “dirty” or grossly infected wounds, sul 
fanilamide is valueless, unless a thorough de 
bridement or cleansing of the wound is per- 
formed first. Jensen, Nelson, and Johnsrud 
found that sulfanilamide was most effective 
in compound fractures before there was any 
sign of gross infection. Moreover, in infected 
compound fractures, if sulfanilamide were 
placed in the wound before debridement or a 
thorough cleansing, no benefit was obtained 
Similarly, in peritonitis, sulfanilamide is most 
effective in the preperitonitis stage. When 
peritonitis is present, its value is questionable 

In the few experiments performed, and in 
the dosage used, radiation therapy gave little 
or no protection against peritonitis in rabbits 

The use of hyperimmune serum would seem 
to be of value in preventing peritonitis in rab 
bits A feasible plan for its use in human cases 
has not been worked out as yet. 

CONCLUSIONS 

1 In reviewing the literature, many agents 
have been used in treating peritonitis 

2 Clinically it is difficult to judge the value 
of certain substances in preventing peritonitis, 
as factors such as the amount and type of con 
tamination at operation, organisms present, 
type of operative procedure performed, the 
experience of the surgeon, the condition of the 
patient, etc , have to be considered 

3 In experimental peritonitis, unless qual 
itative and quantitative factors, such as the 
number and type of organisms present, are 
controlled, the results are meaningless 

4 In these experiments, the effect of cer- 
tain substances in preventing peritonitis in 
rabbits was studied, controlling the number 
and type of organisms injected to cause the 
peritonitis. Unfortunately the same culture 
couid not be used in all the experiments uJ 
the substances tested, however, none was ef- 
fective in more than 50 per cent of cases 
Sodium ricinoleate, coli-bactragen and the sul- 
fonamides were most effective of the sub- 
stances tested. It may be questioned if sul 
fanilamide is superior to the_ other substances 
tested in preventing peritonitis 
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5. Regarding the use of sulfanilamide in the 
peritoneal cavity: (a) it is not indicated in 
clean cases; (b) it is most effective in the pre- 
peritonitis stage; (c) it is more effective if 
placed in the peritoneal cavity than if placed 
under the skin; (d) it is of relatively little 
value in cases of frank purulent peritonitis. 
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DERMO VASCULAR EFFECTS OF ESTROGEN IN WOMEN 
WITH MENOPAUSAL FLUSHES 

SAMUEL R. M REYNOLDS, Ph D , SANFORD KAMINESTER MD FACS 
FRANCES I. FOSTER, B S , and STEWART SCHLOSS, M.D , BrooIIjn’ Ntw York 

I T has been observed recently that estro- rATicnrs and pmcmoies 

T° ' he , »«e t. «. from . 

smallest blood vessels of the skin,— a large number attending the Outpatient Clinic of the 
dermovascular action. This has been Greenpoint Hospital The only complaint in these 
seen directly in the ear of the rabbit (3) and ca . s ? s , ,v * s that of intense and frequent (lushes from 

ftDerlSS” ^ SPECi rtf f AS 

13 per cent reduction in transmitted light fol- were free of other important medical complications 
lowing injection of the hormone (2). In the Even so, It was found subsequently that 6 were un 
human male, a similar effect has been noted; su ‘ tf d to or unco-operative for the purposes of this 
estrogen causes a 4 6 per cent increase, on the tt0rk > and s0 .'I ere , not em i> lo > 01 the f^ainder, 
average^ in the size o? the finger (4) This is 

connned to the smallest blood vessels beyond As a result of intensive observation, it was learned 
the arterioles, as shown by reasons which will early in the course of study that these patients could 
be enumerated divided into a groups One— j in surgical tneno- 

The present experiments on women in the %% I'S 

menopause n ere earned out as a counterpart estrogenic hormone, there appeared to be no other 
to the earlier ones in the male. Particular important contributing factor to the etiology of the 
point is given these newer observations, how- menopause s> ndrome than that of primary ova nan 

ever, inasmuch as there is as yet no precise o'.S' 

; r ’ . ■ - J pause, * in irradiation menopause, ana t still men- 

information concerning the nature of the uruating With premenstrual tension and meno- 
mechanism by which estrogen contributes to metrorrhagia -obtained little relief with estrogen or 
the relief of vasomotor flushes of the ciimac- sedatives, but they responded well, for the most 
teric The hypothesis that it is concerned in P art > o( a P 5 >', ch ?f n . LC fac , ,or - } n A j,, e 

„„„ „„ account which follows (Table I), it was found desir 

some way with depression of an overactive aMe t0 consider tbe response o{ the blood % « 5f b,n 

pituitary gland (t) leaves unanswered the ,he finger to estrogen on tbe basis of these two 
question of how this, in tum, affects the vaso- groups This was so since certain differences were 
motor system, on one hand, and there is found to characterize the dermovascular action of 
evidence, on the other to show that an over- iLpmKFlta pxMoK «« syatemafe 

active anterior hypophysis is not necessarily They were given estrogen twice weekly for the first 
manifested by disturbances of the vasomotor 2 to 4 weeks, until some improvement in vasomotor 
system (3). It appeared likely, therefore, that symptoms was noted’ When some relief was ob- 
some due concerning the therapeutic efficacy 

of estrogen in the menopause might come nas ]cngthened t0 lo daySj then t0 , weeks. From 
Ccocv a study of the peripheral vascular action V hvs \vb» ow, vV.t \wjecucw wa«val w.as increased « 
of estrogen in carefully selected patients The the condition of the patient permitted The results, 
following account records the first of our ob- from the standpoint of symptomatic rehef lmve 

.- ® . _ been summanzed in detail elsewhere (5) and so 

servattons along these UneS. not be rcviewcd bere i n some cases, measurement 

Trom the Department of Physiology, Long Island College of c f t he dermovascular effects of estrogen Could not 
“ J ^ c ' 0 0 extreme nervousness of the 
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patient, especially at the outset of the treatment. In 
other cases, no attempt was made to record the re- 
sponse with each injection, but only at intervals of 
4 to 6 weeks. Records were made during somewhat 
more than half of the estrogen injections. The 
technique of recording finger volume changes was 
exactly that employed by us before (5). The patient 
was comfortably seated in a room which was free 
from noticeable drafts. An arm rested on a pad just 
below the level of the heart, and a finger was in- 
serted into a small glass finger plethysmograph. The 
only change from our previous procedures was that 
in this work the movements of the recording droplet 
were made on moving photographic paper. In the 
work on human males, readings were made of the 
position of the droplet in the pipette leading from 
the plethysmograph, and the curve of finger volume 
constructed from these readings. After a suitable 
initial control period in which the position of the 
droplet remained unchanged, injection of estrogen 
was made subcutaneously in the opposite arm or in- 
tramuscularly in the gluteal muscle. Upon comple- 
tion of the injection, the light beam to the camera 
was interrupted, and the record thus marked. 
Minute intervals were recorded on the paper auto- 
matically by means of a suitable timing device. The 
records were continued for a half hour period, during 
which time the initial vascular action, if any, of 
estrogen may be observed. The character of the 
responses observed in these patients is noted below. 

RESULTS 

Types of dermovascular response to estrogen. 
In Table I, it will be seen that any of three 
effects of estrogen on finger volume may be 
observed in menopausal women. They are, 
namely, a flush type, a plateau type, and a 
negative or undiscernible effect of the hormone. 
The last is self-explanatory. The plateau 
type of response is characterized, as in earlier 
work (5), by an increase in finger volume, com- 
mencing within a few 7 minutes after injection 
of estrogen and progressing steadily to a maxi- 
mum in the course of 20 to 30 minutes. Dur- 
ing this time, there is no discernible elevation 
of skin temperature, as measured by a sensi- 
tive thermocouple (No. 30 gauge wire) and a 
Leeds & Northrop skin-temperature potenti- 
ometer. The flush type of response is superim- 
posed upon a plateau response, and is marked 
by a sudden acceleration in the rate of finger 
volume increase, and by a measurable eleva- 
tion of skin temperature of which the subject 
is aware. This is sometimes accompanied bj* 
sweating but seldom by a chill. The flush sub- 
sides after a period of 3 to 15 minutes. 


TABLE I.— LINGER VOLUME CHANGES ALTER 
INJECTION OF ESTROGEN IN MENOPAUSAL 
WOMEN. RECORDED BY MEANS OF A PLE- 
THYSMOGRAPH. 


Types of 
menopause 

Condition of 
patient 

Number of 
observations 

Volume charge: 

Before 

relief 

After relief 
of symptoms 

a. Psycho- 
genic 

D.T. 

s 

(total) 

8 

% 

% 

1. S3 

D.M. 

S 

i8 

1.82 

1.36 

V.I. 

s 

12 


1.36 

C.O. 

s 

18 

i *75 

t.62 

J.N. 

s 

12 

0.66 

0.66 

E.M. 

s 

22 

2.00 

2.00 

M.D. 

s 

18 

J.S S 


RAW 

X-ray 

12 

3-63 

1-25 

E.P. 

S 

2 



M.diL. 

X-ray 

2 



F.B. 

M 

4 

2.54 



Average 


2.IS 

i. 3 s 

b. Non-p=;y- 
chogenic 





S.L. 

X 

II 

1.60 

1. 00 

F.W. 

s 

12 


z.38 

AN. 

s 

17 

2. II 

2-55 

M.M. 

N 

9 

3*66 

2.22 

H.K. 

N 

II 

--74 

2.00 

H.F. 

s 

10 

' 2.15 

0.02 


Average 

1 1 2.04 

1.6S 


S — surgical menopause 
N — natural menopause 
M — menstruating 


The functional components in the two 
types of response are clear, partly on the basis 
of our past work (5) and partly on the basis 
of principles in physiology which are well 
established. The plateau type of response, 
noted in the earlier work (5), was held to be 
the result of vasodilatation beyond the arte- 
rioles. This conclusion stems first, from the 
fact that the vasodilatation is unaccompanied 
by any perceptible elevation of skin tempera- 
ture (i.e., there is no significant increase in the 
rate of blood flow in the skin); second, from 
the fact that in the ear of the rabbit, the ves- 
sels which dilate under the action of estrogen 
are seen to be the smallest ones; and thfrd 
from the fact that under favorable circum- 
stances, this vasodilatation in the ear of the 
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Fig i Tracing* which were nude (com continuous 
photographic records of flush type responses of the blood 
vessels in the finger to injection of estrogen (top Macing) 
and of the plateau type of response (bottom tricing) 


Plethysmogtaphic records The first is the result of apcniyl 
of arteriolar dilatation superimposed upon a background of 
capillary dilatation The plateau type is the result d 
capillary dilatation alone 


rabbit occurs at the same time that a decrease 
in skin temperature (i.e., arteriolar constric- 
tion resulting in diminished blood flow) takes 
place. Finally, recent plethysmographic meas- 
urements by Abramson and co-workers (per- 
sonal communication) confirm the vasodilata- 
tion following injection of estrogen without 
concomitant increase in the rate of blood flow. 

The flush type of response stands in marked 
contrast to the plateau type just described 
In it, the vasodilatation is associated with in- 
creased skin temperature This signifies a 
local increase in the rate of blood flow— an 
effect which can be accomplished most readily 
and most probably by arteriolar dilatation 
Such a mechanism involves intermediation of 
central autonomic connections. This con- 
trasts with the plateau type response which 
involves capillary blood vessels whose func- 
tional capabilities are not demonstrably al- 
tered by denervation (3)- Such a difference 
between the 2 types of response constitutes 
therefore, a significant point of contrast, and 
it enables one to draw certain inferences con- 
cerning the genesis of the menopausal flush on 
one hand, and of the mode of action of estro- 
gen upon them, on the other This is suggest- 
ed by the incidence of the several types of 
derraovascular response seen during the course 
of treatment of the patients listed m Table l 
Frequency of the 3 types of responses. A 
glance at Figure 2 shows that the frequency of 
the flush, plateau, and negative responses 


varies according to, (a) the clinical condition 
of the patient, and (b) the presence or absence 
of neuroses as contributing factors to the men- 
opause syndrome. This is exemplified by the 
following relationships. 

Before clinical relief from the vasomotor 
disturbances of the menopause, flush type 
responses predominated They occurred m 
68 per cent of the responses seen in the group 
oi neurotic patients, and in 40 1*5 C5 ^ 
those without a well defined neurosis brg*- 
tive responses were virtually nil. After clinical 
relief, however, plateau responses predomi- 
nated and negative effects of estrogen nere 
observed much more frequently. Both 0 
these increases were at the expense 01 the 
flush type response, seen before there nas 
clinical relief . ... 

On the whole, therefore, cluneal reliel, 
whether afforded by hormone, suggestion, or 
other medication, brings about a decrease m 
vasomotor instability and in the responsive- 
ness of the smallest blood vessels of the aw 
to the action of estrogen The former b, 
course, a well known fact among clinicians, 
but the latter effect has not been known 
This decrease in responsiveness of the 1 smauwi 
vessels is attested further by the change in 
amplitude of the derraovascular response t 
estrogen, as shown below. 

Quant! tat tie aspect of the dermoiascu {'!L 
spouses In Table I, the average percentage 

increases in volume of the finger after 
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PSYCHOGENIC 


BEFORE 

CLINICAL RELIEF 

6.0 



AFTER 

CLINICAL RELIEF 

/ 9.1 */ 


40.8* 



50.1 '/• 



Fig. 2 . Diagrams showing the incidence of flush responses, plateau responses, and 
of negative effects of estrogen on finger volume before, left, and after, right, clinical 
relief from the vasomotor disturbances of the menopause. At the top, data from women 
in whom psychogenic factors were largely responsible for the menopausal disturbances; 
at the bottom, from women in whom no important psychogenic factors were found. 
Cross hatch, flush response; vertical lines, plateau response; white area, negative. 


relief are noted. These arc based upon the 
plateau and negative responses only. Omis- 
sion of the flush type response seems permis- 
sible since it consists of a different physiolog- 
ical mechanism involving arterioles and capil- 
laries instead of capillary blood vessels alone. 

It will be seen in the data summarized in 
Table I that both groups of patients showed, 


on the average, smaller responses to estrogen 
after there was clinical relief than before. The 
basis for this must be determined by further 
investigation. 

Sex differences in the dermovascular action of 
estrogen. There are two outstanding differ- 
ences between men and women in their re- 
spective dermovascular responses, to estrogen. 



TIDE INTERVALS PATH OF DROPLET 



Fig. 3- Two examples of finger volume changes in spontaneous menopausal 
flushes, uncomplicated by estrogen. The one above lasted about 15 minutes, 
the one below largely subsided in 11 minutes. The sensation of warmth and 
suffocation is most noticeable during the rising phase, especially in the type of 
response in which the initial rise is very rapid. Sweating, when it occurs, is most 
obvious when the flush is at a peak. In neither of these flushes was there 
a sensation of chilliness; this follows with more rapid recovery, i.e., vasoconstric- 
tion, from the flush. 
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One is the amplitude of the response, the other, 
the types of responses seen in the two sexes. 
In men, the average increase in finger volume 
was 46 per cent, in women, after clinical 
relief, 1.5 percent, although negative responses 
comprised a considerable proportion of the 
responses. 

A more strihing'differencc between men and 
women, however, was the fact that in no male 
was a flush tjpe of response observed, whereas 
it was seen, even after clinical relief, in 
women. It is possible, of course, that an age 
difference between the two sexes may account 
for the variations noted, since the men, for 
the most part, were in the third decade of life 
whereas all but two of the women were in the 
fourth and fifth decades. The two exceptions 
were 26 and 27 years old The women, more- 
over, clearly suffered from a well defined 
endocrine dyscrasia which the men did not. 
Consequently, a sex difference in the dermo- 
vascular action of estrogen is suggested, rather 
than demonstrated, by these experiments As 
they stand, however, the data clearly show 
that in the 2 groups of men and women with 
whom we have worked, the capillary blood 
vessels in men arc more sensitive to the action 
of estrogen than are those of menopausal 
women who have experienced clinical relief 
from their symptoms The reasons for, and 
significance of, these facts remains to be 
established. 

The menopausal flush versus the dermmas- 
cular flush with estrogen The question arises 
of the relationship between the flush type of 
response which wc have frequently observed 
and the natural flush of the menopause, un- 
complicated b> estrogen. Records have been 
made during several such flushes, examples of 
which arc shown in figure 3 It will be seen 
from these that the menopausal flush resem- 
bles qualitatively that of the estrogen induced 
flush shown in Figure 1 It rises quickly to a 
maximum, it subsides quickly, and it lasts for 
a period of io to 15 minutes. The last feature 
of the flush is interesting inasmuch as the 
patient notices,— ami minds,-' the flush in 
the early, rising phase This is a period of 
rapid rise in skin temperature At the height 
of the flush, sweating may occur, and this in 
turn may be followed by a sensation of cold- 


ness. When this is marked, decrease ia finder 
volume, ie., vasoconstriction, tales place 
more rapidly. 

The chief difference between the natural 
flush and the estrogen induced flush is that the 
latter is slower to develop and subside. Cor- 
related with this is the more intense sensation 
in the natural than in the estrogen Induced 
flush This difference may be explained most 
readily by the fact that the more rapid the 
rate of influx of warm blood into the skin, the 
more rapid will be the rate of stimulation of 
the warm receptors in the affected area, and, 
consequently, the more intense will he the 
sensation of heat and suffocation. 

AH in all, therefore, the difference between 
the natural and the estrogen induced flush 
appears to be one of degree. The basic physio- 
logical mechanism of each is heightened 
sensitivity of centers in the nervous svstern 
to otherwise inadequate stimuli. The relative 
abatement of the flush type of response to 
estrogen with clinical improvement, and the 
absence of flush type responses to estrogen in 
the group of normal males that wc have 
studied (4), both testify to the correctness of 
this conclusion It follows accordingly that 
the essential physiological disturbance in the 
menopausal flush involves a primary endo- 
crine dyscrasia coupled with psychic or somat- 
ic factors playing upon the peripheral vascul- 
ar tree, affecting the innervation of the smal- 
ler arterioles of the skin on one hand, and the 
irritability of the contractile elements of the 
blood capillaries themselves, on the other. 
Other contributing factors, jf such may be 
involved, remain to be established. 

SUMMARY 

i There are two different dcrmovascular 
effects of estrogen observed in menopausal 
women These are measurable by means of a 
finger plethysmograph. They are; (a) A slow, 
progressive increase in the size of the finger, 
commencing immediately after intramuscular 
injection of the estrogen. This is called a 
plateau response (3) While a plateau re- 
sponse is developing, a sharp increase m 
finger volume may occur which reaches * 
maximum level where it is sustained tot 3 t° 
15 minutes, and then subsides appreciably to 
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a point somewhat above the preinjection 
level. This has been called a flush type of 
dermovascular response. 

2. There are two important differences be- 
tween plateau and flush type responses. With 
regard to skin temperature, no change is ob- 
served in the plateau response, whereas there 
is an elevation of temperature in the flush 
type response. There is no significant change, 
therefore, in blood flow in the former response, 
whereas there is in the latter. With regard to 
sensation, there is none definitely associated 
with the plateau response. With the flush 
type of response there is a feeling of warmth 
during the initial phase of the flush, as warm 
blood apparently rushes into the skin. In this, 
therefore, there is arteriolar dilatation, where- 
as the plateau response involves blood vessels 
lying beyond the arterioles. 

3. The relative frequency of these re- 
sponses in menopausal women is affected by 
the clinical condition of the patient at the time 
of injection. Before relief, the flush type of 
response predominates; after clinical relief, 
the flush type response diminishes in fre- 
quency, and the plateau response increases 
somewhat. In a significant number of in- 
stances, no dermovascular action of estrogen 
is demonstrable. 

4. These changes in the relative frequency 
of the dermovascular responses were most 
marked in women whose menopausal condi- 
tion was relieved through removal of a com- 
plicating neurosis, and least marked in those 


women in whom no psychogenic factor was 
discovered. 

5. The results recorded may be regarded 
as objective evidence of increased stability of 
the vasomotor nervous centers (by diminished 
number of the flush, or arteriolar dilatation 
responses), and of the capillary blood vessels 
(by increased frequency of injections which 
are not followed by definite dermovascular 
effects). 

6. It is concluded that clinical improve- 
ment in the vascular disturbances of the men- 
opause brings about certain adjustments of a 
stabilizing nature on the peripheral vascular 
tree, affecting both the arterioles of the skin, 
and the capillary blood vessels. The extent 
of this relief is more marked when a compli- 
cating neurosis (psychogenic factor) that may 
be present is removed, and less marked when 
the menopause is primarily somatogenic in 
origin. 

REFERENCES 

1. Frank, R. T., Goldberger, M. A., and Salmon, U. J. 

The menopause; symptoms, hormonal status and 
treatment. New York State J. Med., 1936, 36: 1-9. 

2. Reynolds, S. R. M. Dermovascular action of estrogen, 

the ovarian follicular hormone. J. Invest. Dermatol., 
1941, 4: 7-22. 

3 Reynolds, S. R. M., and Foster, F. I. Peripheral 
vascular action of estrogen, observed in the ear of 
the rabbit. J. Pharmacol. & Exper. Therap., 1940, 
68: i73-r84. 

4. Idem. Peripheral vascular action of estrogen in the 

human male. J. Clin. Invest., 1939, 18: 649-655 

5. Reynolds, S. R. M., Kajonester, S., Foster, F. I., 

and Schloss, S. Psychogenic and somatogenic fac- 
tors in the flush of the surgical menopause. Am. J. 
Obst.& Gynec., 1941 (in press). 


DIVERTICULAR INGUINAL HERNIA 

CLAUDE C. BURTON, M.D , F A C.S , and CARL BLOTNER, M D , Dayton, Ohio 


E ’LE is found in the literature concern- 
ing diverticular inguinal hernia Our 
attention was first directed to diver- 
ticula as an entity by Andrews and 
Bissell in 1934. Since that time we haw kept 
constant vigil for this type of hernia, carefully 
recording the operative findings in 2,302 pri- 
mary hernial repairs performed from January 
*, * 935 . to June 1, 1940. During the hemia 
operations, the sac with its attendant acces- 
sor)* loonies has been dissected from adjacent 
structures of the floor of the canal, identified, 
mobilized, and the relative merit of the mus- 
cular and fascial tissues as a stratum deter- 
mined. Notations were made of the type of 
diverticulum— whether communicating, non- 
communicating, or fatty— and its relation to 
the direct or indirect sac, the fascia transver- 
sals and the inguinal ligament. 

A review of the literature on herniology in- 
dicates a lack of fulness of understanding in 
regard to the inguinal diverticular loculc. Di- 
verticula, either because of their rarity or 
failure of recognition by the general surgeon, 
have not received the attention they deserve. 
This conclusion is supported by data sub- 
mitted in this report and by an analysis of 130 
recurrent hernias made by one of us (C. C. B.). 

Our purposes in this paper arc to determine 
the incidence of diverticular hernias in a repre- 
sentative series oi primary hernias, their type, 
the relationship to the coexisting sac, and the 
follow-up statistics, including the percentage 
of recurrence in 62 primary and 33 recurrent 
hernias with diverticular locules Moreover, 
it is proposed that if this characteristic hernial 
outpouching or variant occurs with suflicient 
frequent)* and plays a rfile important enough, 
consideration should be given it in regard to 
its classification as a type of hernia. 

Perhaps the incidence of diverticular hemia 
in this series is high This may be attributed 
to (a) the age group with which we are deal- 
ing, namely fifth and sixth decades, this age 
represents the period of beginning decline 

From (hr l nitcl Mile' ViMnns Admiai-trition 


with diminution of muscle tone, fatly degen- 
eration, and increased tissue friahilttv, the 
fascia developing a propensity toward the 
formation of rents; (b) a more thorough mo- 
bilization of all locules of the sac; and (c) our 
enthusiasm or hernia-mindedness Since the 
incidence of diverticula was 13 8 per cent in a 
series of 130 recurrent hernias, ranking third 
in the type of sac found, speculation was 
aroused as to the frequent)* of diverticula in 
primary hernias. In searching the literature 
for the answer, we failed to find any reports 
on this particular type of hernia save that of 
Andrews and Bissell, and therefore decided to 
analyze our own series. It is hoped that others 
will do likewise and by the accumulation of 
statistical data, we may be able to arrive at a 
more accurate incidence. 

Possibly some members of our profession 
may wonder why it is necessary to go into the 
dissection of these seemingly insignificant 
hernial locules or variants of the major sac so 
minutely beyond any apparent practical im- 
portance they may have, thus making a rela- 
tively* simple procedure more complicated and 
confusing without achieving any notable re- 
sults other than the removal of these second- 
ary outpouchings and the more elaborate re- 
pair. Carefully compiled follow-up statistics 
show an incidence of recurrence of from 5 to 10 
per cent in primary indirect hernias, and from 
to to 20 per cent in direct hernias. In the case 
of recurrent or secondary hernias, the per- 
centage of recurrence is even higher. It shoo'd 
be noted that the lower figures, as a rule, were 
obtained in instances of inadequate follow-up 
Any surgeon with the impression that h» 
results arc superior will become mellowed by 
a careful survey of his cases carried as long as 
5 years The introductory* statement bj 
Seclig, in one of his articles published more 
than a decade ago, “ The modern operation tor 
the cure of inguinal hemia is not as satisfac- 
tory as we have grown accustomed to believe, 
is no less true today. Page, of London, re- 
examined 206 patients, whose average a? 


212 



SURTOX, BLOTTER. n „ 

... ' ® nCaA8 WODDf. 

^’"Peritoneal fat H 


herivja 



f,v y ‘ 1 ff 

j, . 

iipgissl ppss^ 

- "Sr- 

Ss?ss : ips s^fsss^a^ 

l^g§§i§ isslpf fp 

scrutinized res ults are'S?' r Cp ° rt in to th ^ deve, °Ped to” appIj ’ cab le to?* 101 
most nnWe ! 7nder these cirrL et,cul °usK- ° dl0se noted inthJ- SOOle size JfL m 
' val1 of th/in or variant nf a tu Ces ' ^ dir^ S ° ns ’ in ig~ r f^ncy! er t]li 

SSSs lr^ 

■ ^ P onZi be ‘“^LOp ac ™r ,e aS TW.^J ‘ > ®So?S 

— ■ - -efts 



SURGERY, GYNECOLOGY AND OBSTETRICS 



hernia: (i) monolocular, which may be either 
indirect or direct, but preponderantly the 
former; (2) bilocular, or combined indirect- 
direct which is more prone to occur in those 
of the fifth and sixth decades; (3) trilocular, or 
indirect-direct-fcmoral, more likely to de- 
velop where there is marked structural weak- 
ness (these are usually huge and recurrent); 
(4) sliding, which is unilocular, but so unlike 
any other type that it would be more confus- 
ing to change its present identity; (5) divertic- 
ular hernia 

DEFINITION 

A diverticular hernia is a small, pear or 
sausage-shaped protrusion of peritoneum, or 
occasionally, fat, coming through a rent in the 
fascia transversals. At times the margins of 
the rent arc quite clearly demarcated Occa- 
sionally a funnel-shaped protrusion is formed, 
presumably due to adherent, attenuated 
fascia, forming one of the sac coverings The 
varying thickness of the coverings and the 
appearance of the rent have given credence to 
the theory that the fascia does not bear a 
constant relationship to the hernia These 
cndothelium-Iincd outpouchings of perito- 
neum are, as a rule, empty, « ith the exception 
of the rare fatty ones, which are made up ex- 
clusively of smoothly rounded, firm lobules of 
fat, with very thin connective tissue capsules 
The diverticula are usually of uniform size, 
3 to 4 centimeters long with a fundus measur- 


ing 2 centimeters in diameter and neck ap. 
proximating 1 to 1,5 centimeters. They arise 
most commonly as off-shoots from the direct 
sac or direct locule of the bilocular sac (87 
per cent), and usually from the inferior and 
mesial. aspect of its dome, although they may 
occur independently (Fig 3). 

ETIOLOGY 

The exact cause of these diverticula, as in 
the case of diverticula elsewhere, is not 
known. The existing difference of opinion in 
regard to the origin of these divers outpouch- 
ings attests to their confused etiological status. 
Many theories have been advanced for the 
origin of bladder, intestinal and other diver- 
ticula concerning which mention has been 
made of congenital, traumatic, and acquired 
sources. Muscular and fascial weaknesses 
subjected to strain, and the effect of normal 
processes on tissues which have developed 
abnormal characteristics have also been con- 
sidered etiological factors. Since there is no 
vestigial remnant in the inguinal region which 
might explain their source, one must look 
elsewhere. The congenital source of hernia is 
well recognized. The absence of perisaccular 
and peridivcrticular adhesions would tend to 
eliminate traction as a cause of diverticular 
development. By exclusion, then, one may 
regard increased pressure from within as the 
precipitating factor in the causation of diver- 
ticular hernia. In other words, the traumatic 
pulsion theory is proposed 

CLASSIFICATION 

Diverticular hernia may be of 3 types: com- 
municating (Fig. 1, a), noncommunicating 
(Fig 1, b), and fatty or adipose (Fig. 1 , }')• 
our series of 62 diverticular hernias, there 
were 3& commuwvcatvwg, 11 noaccKomunicat- 

ing, and 3 fatty 

The communicating diverticulum consists 
of a direct extension of the peritoneum through 
a small, constricted aperture in the posterior 
wall of the canal, with a narrow isthmus or 
stalk, perhaps not any larger than the dt*ro- 
cter of a lead pencil leading into the bulb use 
fundus Sometimes the tip of the finger can 
be inserted into the locule from within trie 
abdomen, which facilitates its dissection from 
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TABLE I- — TYPES OF COEXISTING SACS 

iy__ Canumuii- -VoDcom- 

imimcjlm* F.tejr 

Direct . ,< 

Indirect * 5 

AMociatedmlk recurrent direct sacs 14 j 0 
Suit ol occurrence— 

JI1I3ter.1l ..2 1 

Bight side . ' . 2j , . 

!je?t side . ... tw 10 1 

cannot be identified as such until exposed at 
operation. In fact, «e question the accuracy 
of the preoperative differentiation of indirect 
and direct hernias. Andrews and Bissell de- 
scribed and illustrated methods for their 
differential diagnosis, and Harris and White 
stressed the importance of the length of the 
inguinal ligament in the differentiation be- 
tween direct and indirect hernias. In our 
experience these diagnostic maneuvers have 
not been successful, perhaps because of the 
high incidence of combined indirect-direct 
hernias in the age group with which we arc 
dealing. 

However, there arc clinical settings which 
are very suggestive of diverticular hcrnt3. 
The presence of a small, rather firm, irreduc- 
ible bulging, about 2.5 centimeters in diam- 
eter, which transmits no impulse or a faint 
impulse, and, with no palpable or a dwarfed 
defect in the posterior wall of the inguinal 
triangle, is strongly suspicious of a divertic- 
ular hernia Since a diverticular hernia rarely 
exists alone, the chances of a reasonably ac- 
curate preoperative diagnosis arc rather re- 
mote, On the other hand, the diagnosis of 
such a hernia at operation is again, like sliding 
hernia, quite simple, as has been pointed out 
heretofore 

The differentiation of the diverticulum from 
the major sac in the communicating type is 
made by its size, location, and small hiatus. 


T ABLE III. — FOLLOW-UP STUDIES 



The narrow, constricted neck never spreads 
or becomes dome-like, but maintains its 
original form after complete dissection of the 
sac. In fact, it is as dearcut an entity and is 
as easily distinguishable as a diverticulum of 
the bladder, with which it shares many iden- 
tical characteristics. Wc have yet to find a 
diverticulum of an indirect sac, but the two 
may coexist (Tig, 4), the former remaining 
entirely unrelated to the sac. Of these there 
were 5 instances, or 8 per cent in this series. 
We have had t case (Fig 2) in which the 
hernia was diagnosed as femoral. However, 
at operation this w as found to be a divertic- 
ulum which had insinuated itself under the 
inguinal ligament between the femoral. ring 
and Gimbcrnat’s ligament, thereby remaining 
deep to the fascia transversals and thus pro- 
ducing a variant in which the diverticulum 
did not pass through a slit in the fascia 
transvcrsalis 


In the event the diverticulum constitutes 
the only departure from normal, it should he 
excised, the stump ligated, and the tear in the 
fascia transvcrsalis sutured. However, since 


TABLE II —OPERATIVE PROCEDURES IS 
DIVERTICULAR UER.VIAS 


Routine re j\m? 

fascial suture Gallic of .Me Arthur 
Cooper'* ligsmeftt. Dickson 
Pellicle graft, mollified U an gens teen 


JS IS TABLE IV.— FURTHER FOLLOW-UP STUDIES 

u rm( Diserticular hernias in r.jor primary hernias 6f 
dinnicuU* Recurrences id 61 primary diverticular her 

n nt« . . 4 * 

,. Recurrences in jj recurrent hernias iwci 
o a.ted with di» e rticular loculcs * 

, Itiierticuljrlnculcs in rjo recurrent hernias. IS U e 
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Kis 3 *, Notecalcificd iliac and femoral vessels catheter 
in urethra, nttdle in perineum, v.htre ^ cubic centimeters of 
iodide hue been injected b, Vfter injection of jo cubic 
centimeters the perineum B filled and there is beginning 
extension oier the postero-m/e nor aspect of the scrotum 
c. After injection of iso cubic centimeters perineum com- 
pletely filled, scrotum symmetrically distended mildly 


T*«o inguinal projections represent infiltrations along sper 
rnatic funiculi d, Mtti injection of jjo cubic centtmetm 
the perineum remains the same, but there is progressive 
distention of the scrotum e. After inj'cctton of 150 cubic 
centimeters penneum still the same, and greater distention 
of scrotum penile or aMommal increment is seen in 
any of the film* of this senes 


as.U ion, the rationale was to [ire vent more urine to diterl the urinary strram when stricture or 
from being squeezed out into the tissues. On the retention was absent. In fact, maoy prominent 
basts of this reasoning many surgeons hive failed urologists (14, 15, 16) do not mention this pro- 
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Tigs a, Note inadvertent entry of bulb and initial mjcc- filled that the penis is one dense mass d. After injection 
tion of 3 cubic centimeters b, After injection of 150 cubic of 300 cubic centimeters there is progressive scrotal disten- 
centimeters bulb well outlined, but no perineal infiltration, tion e. After injection of 40a cubic centimeters there is 
because fluid permeates vessels of perineum, penis and pel further scrotal distention f. After injection 0/ 300 cubic 
vis c, Needle slightly withdrawn, 200 cubic centimeters centimeters scrotum completely filled, but not as greatly 
injected Perineum now filled Fluid starts down the scro distended as in senes 1 ana 1, because most of fluid escaped 
turn Cavernous bodies and penile vessels so thoroughly into the vascular tree 

radio-opaque solution (10 per cent sodium iodide) ment the physical condition was noted and an- 
were then injected and another x-ray film taken other x-ray film exposed 
to demonstrate the position of the end of the By means of a manometer the pressure reached 
needle and the site of the initial infiltration, during the injection period was measured and it 
Thereafter, injections were made of 50, 150, 250, was maintained at between 60 and 80 millimeters 
350 and 450 cubic centimeters, and at each mere- of mercury. 
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l . . 

Fi{ 7 Note marVeil resemblance between this clinical 
case ol urinary extravasation and the result obtained in 
I ifiure j by injection Both present symmetrical imoh e~ 
merit of the perineum, scrotum, and groins without involve- 
ment of the perns 

the penis to be filled with the radio opaque solu- 
tion which was beginning to extend forward over 
the posterior and inferior aspert of the scrotum. 
After the injection of tso cubic centimeters typi- 
cal swelling of the penneum was noted with some 
distention of the posterior and inferior aspect of 
the scrotum which began to lose its rugosit} . An 
x-raj film (Fig jc)at this stage showed complete 
filling of the penneum and slight, symmetrical, 
and complete filling of the scrotum. Two horns 
were now evident as projections on each side 
toward the mguinat regions, the right one being 
longer and more tapering These projections rep- 
resented infiltration along the spermatic funiculi. 
After injection of 250 and 550 cubic centimeters. 


the perineum remained swollen to the same 
extent as after 150 cubic centimeters, but the 
scrotal sac appeared progressively enlarged, more 
tense, and glossy with a loss of its rugosity 
However, on physical appearance there was still 
no swelling of the penis or abdominal wall. 
X-ray films (Figs. 3d and je) made at these 
two stages revealed the persistently uniform dis- 
tention of the perineum with the progressive 
enlargement of the scrotum and the two projec- 
tions toward the groins 
None of the x-ray films in this series (Fig 3) 
showed any involvement of the penis or the lower 
abdomen with the exception of the groins. Simi- 
larly, none of the films of this series showed any 
involvement of the vascular tree, which was a fre- 
quent and inadvertent accident in 4 of the 9 
cases injected. 

On dissection of the first case the blue fluid was 
easily traced from the confines of the superficial 
perineal pouch forward over the scrotal sac where 
it was found in the loose areolar tissue beneath 
the dartos. No blue was found in the deeper tis- 
sues ol the scrotum nor in the tunica vaginalis 
testis. No blue was found in any of the layers of 
fascia of the penis, nor was there any blue within 
the corpus cavemosum or spongiosum. Blue was 
found extending around the loose areolar tissue 
surrounding both spermatic funiculi as high as 
the external inguinal rings, but no blue was found 
on the anterior abdominal wall, nor in any ol the 
other fascial spaces in or about the bladder. 

A glance at Figure 7 will show the marked 
resemblance between this clinical case of urinary 
extravasation and the result obtained in Figure 3 
by injection. Both present symmetrical involve- 
ment of the perineum, scrotum, and groins with- 
out involvement of the penis. However, because 
the penis and lower abdominal wall are so fre- 
quently involved clinically, further attempts were 
made by the same technique. In the second case 
(Fig. 4), although the tissues were extensively in- 
filtrated (patient had died with anasarca and 
marked scrotal edema), the injection fluid pur- 
sued the same course as in the first case, and none 
of it entered the penis or lower abdomen as demon- 
strated by inspection, dissection, and x-ray 
examination. 

Of the 9 cases injected, the needle inadver- 
tently entered the vascular tree in 4 cases This 
modification of the results obtained is illustrated 
in the third (Fig. 5) and fourth (Fig. 6) cases In 
these 2 cases x-ray films were made after injec- 
tion of 3 cubic centimeters, and then after incre- 
ments of 100 cubic centimeters. There was very 
little swelling of the perineum even after injection 
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It is interesting to note that in none of the 
cadavers injected was any swelling of the penis or 
tower abdomen demonstrated by inspection, pal- 
pation, roentgenogram, or dissection. Even when 
the vascular ttee had been entered, the fluid was 
confined to the vessels and cavernous bodies 
This discrepancy between the clinical appearance 
in some cases of extravasation and that obtained 
experimentally by primarily infiltrating Colles’ 
pouch is important. 

The ease with which the vessels were entered 
suggests several factors which are operative in the 
live subject: Another glance at Figures r ard a 
reveals that all periurethral inflammations or le- 
sions must first penetrate the very vascular bulb 
or part of the spongiosum to reach the superficial 
perineal pouch In this passage from urethra to 
fascial space they invariably involve the vascular 
tree, thereby easily setting up a vascular throm- 
bosis or thrombophlebitis Anterograde or retro- 
grade extension of this process is favored by the 
contractions of the bulbocavemosus and external 
sphincter muscles, which are brought into play 
with each act of voiding. This explains the para- 
dox in which the condition of extravasation is 
aggravated in those patients who continue to void 
Moreover, this concept of the pathogenesis ex- 
plains the development of extravasation without 
stricture or obstruction, and also the urgent neces- 
sity for diversion of the urinary stream, irrespec- 
tive of whether the patient is voiding welt or not 
These muscles must be put at absolute rest to pre- 
vent them from squeezing the thrombosed bulb, 
and thereby extending the process into the scrotal 
and penile vessels. 

This latter process accounts for the high inci- 
dence of toxicity and jaundice, the rapid appear- 
ance of the swelling of the penis and scrotum, 
and the ultimate gangrene Once extravasated 
urine, blood, or an abscess occup> the superficial 
perineal pouch, it is easy to see how ihe pressure of 
the mass m the confined space would produce 
vascular obstruction of the scrota! vessels with- 
out actual thrombosis This mechanism is seen 
in many periurethral abscesses When the abscess 
is incised, the edema disappears, because of the 
release of pressure (Fig 8) 

Since the subcutaneous tissues of the penis and 
abdomen are not involved in the cadaver (where 
purely a hjdrostati c process is operative), it must 
be assumed that the difference in the living sub- 
ject is due to the presence of an active circulation 
or of other factors It is probable that the loss of 
tonicity of the scrotum allows of greater disten- 
tion in the cadaver without allowing the fluid to 
infiltrate the penis or lower abdomen 


Lastly, but invariably, the invasion of the loose 
areolar tissues by organisms of variable virulence 
accounts for the clinical picture. 

Therefore, seven factors play parts in determin- 
ing the characteristics of extravasation: (i) ana- 
tomical distribution of fascial planes; (2) nature 
and location of urethral lesion; (i) hydrostatic 
pressure of extravasated fluid, (4) vascular ob- 
struction induced by pressure of perineal abscess 
or extravasated fluid, (5) occurrence of vascular 
thrombosis or thrombophlebitis, (6) elasticity, 
tonicity, and contractility of the tissues and 
muscles, (7) nature of the invading organism. 

SUMMARY 

In summarizing the facts gleaned from our ex- 
perimental, bacteriological, and clinical knowl- 
edge, the two opposing theories for the pathogene- 
sis of extravasation may be now balanced and per- 
haps correlated In this connection, I believe that 
the condition known as “idiopathic scrotal gan- 
grene” is only another form of urinary extravasa- 
tion or periurethral phlegmon. All the reports 
(S. 8, 19, a) on this mysterious condition use only 
one criterion in differentiating it from periurethral 
phlegmon, namely, the absence of stricture or 
obvious urethral lesion. In the light of the pres- 
ent study, idiopathic scrotal gangrene is easily 
explained without stricture or obvious urethral 
lesion. 

FACTORS FAVORIVC HYDROSTATIC THEORY 

1. Anatomically, Colles' fascia allows a pro- 
gressive infiltration of the perineum, scrotum, 
penis, groins, and abdominal wall 

2. Kidd found a 2 per cent urea content in the 
fluid obtained from infiltrated tissues at opera- 
tion 

3 Injection experiments on the cadaver reveal 
that the clinical appearances can be simulated 
(with the exception of penile and abdominal in- 
volvement) by using pressures and amounts of 
fluid comparable to those which are expected on 
voiding 

4 Cystometrically, the norma! expulsive pres- 
sure on voiding varies between do and So milli- 
meters of mercury. With irritative lesions a hy- 
pertonic bladder and still higher pressures are 
characteristic 

5 Pressures required in injection expenments 
were between 60 and So 

6. The incidence of stricture and urethral trau- 
ma as reported by most observers is high 

7 The incidence of anaerobes as reported by 
observers of both periurethral phlegmon and idio- 
pathic scrotal gangrene is low 
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8. The following explanation is advanced for 
the paradox that the worst cases encountered are 
in those patients who continue to void: (a) Atten- 
tion is not directed to the necessity for diversion 
of the urinary stream because of the absence of 
retention, (b) If abscess, stricture, or rupture of 
the urethra produces complete retention, extrava- 
sation may not occur (and diversion is practiced 
early), (c) But when abscess, stricture, or rup- 
ture of the urethra does not completely shut off 
the urinary stream, extravasation may occur; and 
the increased hydrostatic pressure necessary to 
overcome the obstruction may force urine into 
the tissues at the site of the defect in the urethra. 

9. Voiding “squeezes” more urine into the 
tissues. 

FACTORS FAVORING THEORY OF BACTERIAL 
INVASION AND VASCULAR INVOLVEMENT 

x. Wolfer has proved that the injection of 
sterile urine will not produce this process, so that 
in the final analysis all cases are due to infection. 

2. Albarran and Cottet maintain that actual 
urinary infiltration does not exist, that periure- 
thral phlegmon is due to bacterial invasion only, 
especially anaerobes, and that the fluid in the tis- 
sues resembling urine is an acute inflammatory 
exudate. 

3. Eisendrath and Rolnick claim that “50 per 
cent of cases present no obstruction to passage of 
the sound, and no stricture is found, and appar- 
ently there is no loss in the continuity of the 
urethra; 25 per cent have intact urethras and 
25 per cent present impermeable strictures.” 

4. As regards the low incidence of anaerobes, 
it can be pointed out that anaerobic cultures were 
not made routinely in any series. 

5. The following explanation is offered for the 
paradox that the worst cases encountered are in 
those patients who continue to void: (a) The very 
vascular bulb surrounds that part of the urethra 
most frequently involved in stricture, abscess, or 
trauma, (b) All periurethral inflammations must 
first penetrate the bulb or corpus spongiosum to 
reach the superficial perineal pouch, (c) In this 
passage from urethra to fascial space, they almost 
invariably involve the vascular tree; thereby 
easily. setting up vascular thrombosis or thrombo- 
phlebitis. (d) These latter developments account 
for the. high incidence of toxicity and jaundice, 
the rapid and enormous swelling of the penis and 
scrotum, and the ultimate gangrene. 

6. Voiding “ squeezes ” more toxic products into 
tlie circulation and propels the thrombotic or 
thrombophlebitic process along the scrotal and 
penile vessels. 


CONCLUSIONS 

1 . A newer concept of the pathogenesis is based 
on vascular involvement. 

2. This concept not only explains the varied 
clinical syndromes encountered, but also yields a 
basis for rational treatment. 

3. Diversion of the urinary stream is essential 
even in the absence of urinary obstruction. 

4. Injection experiments conducted by x-ray 
and dissection together with clinical and autopsy 
records (13) failed to reveal any case wherein the 
tunica vaginalis testis was involved. Therefore, 
the avoidance of the deeper structures of the scro- 
tum and especially the tunica vaginalis testis is 
stressed as a prevention of unnecessary mutilation. 

I wish to express my sincere appreciation for the hind co-operation 
extended to me by Dr. Solomon Weintraub, pathologist, and Dr. Wil- 
liam Snow, roentgenologist, Harlem Hospital. 
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RECONSTRUCTION OF THE EAR 


JULIUS NEWMAN', A B., M J 

R econstruction of the ear has long 

been the belt noire of the plastic surgeon. 
This pessimism has, perhaps, been jus- 
tified by the difficulty of the procedure, 
the length of time needed, and the high cosmetic 
standards required. A reconstructed ear is satis- 
factory only if the patient can carry out his daily 
routine without feeling that the fabricated organ 
attracts public attention. 

The surgically shaped ear must be of approxi- 
mately the size, shape, and angle of the normal 
ear. The transplantation of an amorphous blob 
of skin and cartilage should not satisfy the sur- 
geon. In the past, reconstructed ears have looked 


, Fj\ C.S., Newark, New Jersey 

clumsy and bulky because an excessively thick 
tube pedicle was used for the helix. Certainly 
thinner tube pedicles can be nude to function 
without loss in migration if the pedicle is delajed 
by undercutting and resuturing. 0\ erzealous de- 
bridement in traumatized ears is often the prelude 
to an unsatisfying result. Every eSort should be 
made to preserve the cartilage of the lacerated ear. 
Since in local injuries the skin will frequently re- 
tract, thus exposing the cartilage, this tissue should 
be thoroughly cleansed, resutured carefully, and a 
compressive dressing applied. Conserv ati\e treat- 
ment at this juncture saves much difficult surgery 
at a later date- 
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ONE STAGE OPERATION FOR CLOSURE OF LARGE 
DEFECTS OF LOWER UP AND ClIIN 

HANS MAI , M.I) , F.A C.S , Philadelphia, Pennsj k an! a 


T HE defect left after radical excision of 
a malignant growth of the lower lip is 
usually so large that transplantation of 
flaps either from the immediate neigh- 
borhood or from some distant parts is needed for 
closure. The transplantation of a flap from the 
upper lip into the defect of the lower lip is a simple 
and effective method of closing small areas (Est- 
lander. Buck, Brown, Padgett). Larger defects 
require other methods, a method which is based 
upon the excision ol two triangular pieces of 
cheek from the nasolabial regions (Bernard, 
Burow, Martin). But defects from removal of 
more than two thirds of the lower lip and chin 
cannot, as a rule, be closed satisfactorily by the 
latter method, particularly if the defect reaches 
beyond the corners of the mouth. The customary 
procedure to close such large defects consists of 
the transplantation of a flap from distant parts 
of the body. The lining and the lip itself are 
formed by skin grafting or transplanting local 
flaps. The disadvantages of this method are the 
considerable amount of time required for the 
procedure, the difference in skin color and texture 
and the loss of function. For certain defects, par- 
ticularly those resulting from intensive radiation, 
such tube flap transplantations are the only means 
of closure. For primary repair, however, trans- 
plantation of local flaps can be employed with 
great success. The author wishes to call attention 
to an operation which, in his experience, is vastly 
superior to tube flap transplantation— an opera- 
tion, as far as can be ascertained, not commonly 
known. 

This method was originally devised by Dief- 
fenbach, in 1834, Its principle is based upon the 
creation of a triangular defect which >3 closed by 
shifting two square flaps around one point of 
rotation from the immediate neighborhood into 
the defect. The two square flaps for closing the 
triangular defect of lip and chin in Dieffenbach’s 
original operation reached from the corner of the 
mouth to the anterior border of the masseter 
muscles (including a small mucous membrane 
flap for the formation of the new lip) and from 
here down to the mandible The flaps consisted 
of the entire thickness of the check These were 

From (be Unkenau Hospital, service o<Df George F MoUer 


shifted into the defect. The two secondary de- 
fects in front of the masseter muscles could be 
closed only partly and the rest was left to granu- 
late Remarkable as Dieffen bach’s plan was, the 
creation of two secondary defects through the 
entire thickness of the cheeks, has disadvantages. 
It was improved by Adelmann, of Dorpat, and 
Szymanowski, of Kiev, in 185S The former ad- 
vised cutting broader skin flaps and in this way 
closing the secondary defects, at least from the 
outside, while the latter improved the method by 
leading the upper incisions not horizontally, but 
obliquely upw 3rd to facilitate closure of the sec- 
ondary skin defects. But as far as can be ascer- 
tained no effort has been made as jet to close 
the muscle and mucous membrane defects in 
front of the masseter muscle. This triangular de- 
fect in the midst of the cheek co\ ered onlj- bj skin 
is not only a source of infection but also the cause 
of a depression of that area. I overcame these 
disadvantages by transplanting a flap of the 
masseter muscle into the defect, as I shall de- 
scribe in more detail. 

TECHNIQUE 

The operation is carried out as follows: 

The patient is operated upon under general an- 
esthesia. The incisions are outlined with one of the 
aniline dj'es. Before the anesthetic is adminis- 
tered I let thepatient contract his masseter muscle 
and mark its anterior border at its upper and 
lower insertion with a drop of methjlene blue in- 
jected percutaneous!)”. Before operation I also 
mark the orifice of Stenson’s duct. 

Excision of lip and chin. The tumor, together 
with the soft parts of the entire chin, is excised 
in a heart shaped rather than a wedge shaped 
piece (Dieffenbach) This results later in a more 
normal looking profile with a dimple in the center 
oi the chin The patient m Figure id had a heart 
shaped excision, thepatient in Figure 33, a straight 
wedge shaped. If it is possible the excision should 
not include the entire corners of the mouth. The 
reconstruction of a corner of the mouth involves 
another problem In those cases I leave a ver) 
small flap of the lower lip at cither sidc_ of the 
mouth as outlined in Figure 1. The incisions on 
either side meet each other at a point below the 
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Fig. i. a, Large cancer of lower lip; heart shaped excis- the outer edges of the main flap; the left mucous mem- 
ion of lower lip and chin is outlined, also the two square brane flap for formation of the vermilion border is being 
flaps which are to cover the defect; two small flaps at freed, c, Closure of the triangular muscle and mucous 
comers of mouth are preserved ; the inside incisions for membrane defect in front of the masseter muscle by 
mobilization of the flaps from the mandible and from the mobilization of the mucous membrane as far as possible and 
anterior border of the masseter muscles are outlined by transplantation of a flap consisting of the lower anterior 
dotted lines, also the small mucous membrane flaps for half of the masseter muscle. The mobilization of the flap 
formation of the vermilion border, b, The right flap is is exaggerated in this drawing for demonstration purposes, 
mobilized; the small mucous membrane flap is sutured to d, The original and secondary defects are dosed. 

center part of the mandible. This point becomes flaps are turned from the immediate neighbor- 
the point of rotation around which two square hood (Fig. i). ' 
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Outlines of the flaps and formation of the new It is also ligated and separated. Still more pos- 
hP- For the formation of the right flap— likewise terior and above is Stenson’s duct; care must be 
l " e left— the following incisions are made (Fig. taken not to injure it. The mucous membrane is 
X). From the right corner of the mouth an in- now separated 1 centimeter above the main flap 
cision is carried obliquely upward to about 1 y a This tiny mucous membrane flap Is now turned 
inch in front of the tragus of the ear. From there outward to form the right half of the future lower 
the incision is carried downward at an angle less lip (Fig. tb). The lateral third of this new lip, due 
than a right angle ending below the mandible, to thickness of the subcutaneous and muscle tis- 
The next step is the formation of the right half sue, is broader than the median parts, which re- 
of the future lower lip. From the corner of the suits in protrusion instead of gradual disappear- 
mouth to the anterior border of the masseter ance of the lateral part of the vermilion border, 
muscle the incision includes skin and muscles In the first case, 1 had to perform a secondary 
while the mucous membrane is dissected free corrective operation, thereafter I avoided it by 
from the upper wound edge for about 1 centi- excising some of the subcutaneous and muscle 
meter. By doing this ‘the external maxillary tissue of the lateral third of the new lip and trim- 
artery is encountered and ligated The facial ming the mucous membrane accordingly. Martin 
vein is found posterior and more superficial to it also recommends this for Bernard’s operation 



Fig 3a Fig 3b 


Fig 3 a, This patient had a squamous cell carcinoma of 
tower hp which was excised but teamed, radiation could 
not control the growth either, therefore a radical excision 
was performed with resection of central part of mandible, 
the defect was covered with a bilateral flap according to 
Figure 1, a to d Bone transplantation was earned out 
subsequently Patient 1 year after operation b. Same 
patient 1 > ears after operation 

Fig 4 a, Patient, aged 74 years, had a small squamous 
cell cancer in left hil of lower lip which had been nnsuc 
cessfully treated by radiation, therefore the left half of the 
lower hp was excised The defect was cotered with a flap 
rotated from the left nasolabial region The histological 



Fig 4a F'S 4b 


examination, however, showed numerous cancer cells at 
the edges of the excised part, at least one- half inch away 
from the ulcer Therefore a more radical operation had to 
be performed The patient, in this figure, is shown 10 
daya after the first operation The heart shaped excision 
is marked out. notice that one-fifth of the right lower lip 
was left intact, that the left side of the excision included 
considerable parts of the cheek, the defect was covered 
with a unilateral composite flap from the left side and ro- 
tation of the right cheek after triangular shaped excision 
of the right nasolabial region w ith lengthening of the lip 
(Burow) b, Same patient 10 months after the operation 
had been earned out. 


239 


MAY: CLOSURE OF LARGE DEFECTS OF LOWER LIP AND CHIN 


Mobilisation of the flap. The entire flap is now 
mobilized (Fig. ib). Its lateral half is mobilized by 
outside incisions consisting of skin only. Its 
median half is mobilized by inside incisions, com- 
prising the entire thickness of the cheek. The 
incisions for the lateral half penetrate not deeper 
than to the fascia parotideo-masseterica, from 
which the lateral half of the flap is separated. 
The incisions for the median half begin with sepa- 
ration of the mucous membrane along its reflection 
at the mandible and reach from the defect to the 
anterior border of the masseter muscle. This in- 
cision includes the mucous membrane only. The 
other inside incision leading vertically upward 
connects this latter point with the outer edge of 
the newly formed lip. This incision penetrates 
through mucous membrane and the muscles. The 
entire flap is now turned downward and by blunt 
dissection separated from the mandible until the 
submandibular spaces are exposed, an important 
step, since the flap will not be flexible enough 
unless it is separated entirely from the mandible. 

Closure of defects. Both flaps, which have sur- 
prising mobility, are shifted toward the midline 
into the defect. By doing this a secondary mu- 
cous membrane and muscle defect is created in 
front of the masseter muscle, also a secondary 
skin defect where the lateral half of the flap was 
taken. To close the muscle and mucous membrane 
defect I advise the following procedure: a flap of 
the masseter muscle consisting of its anterior 
lower half is separated from the underlying buc- 
cinator muscle and shifted anteriorally into the 
muscle defect (Fig. ic). The closure of all defects 
is now carried out in the following order: connec- 
tion of the lateral edge of the new lip with the 
corner of the mouth; connection of the mucous 
membrane of the flap with the gums; closure of 
the posterior mucous membrane defect as far as 
possible by mobilization of the posterior mucous 
membrane lip; connection of both flaps to each 
other in a three layer suture; connection of the 
masseter flap to fill the defect; connection of the 
lateral half of the main flap with the skin edges; 
closure of the secondary skin defect by starting 
with closure of the lateral corner. This is easily 
accomplished since the outer angle has been made 
smaller than a right angle (Szymanowski) (Fig. 
id). A drain is inserted in the lateral lower wound 
angle. The patient is fed through a Jutte tube. 

If the tumor has involved the mandible the 
mandible can be resected at the same sitting after 
proper pre operative splinting. Dissection of 
glands, however, should be done in a second stage. 

T.he same operation can be performed uni- 
laterally for unilateral lesions; it is particularly 


of value for closure of those unilateral defects 
whose lateral borders reach beyond the corner of 
the mouth (Fig. 4). If transplantation of such a 
unilateral flap is not enough to close the defect, 
it may be combined with the method of either 
Burow or Estlander at the other side (Fig. 4). 


ADVANTAGES OF OPERATION 

I have employed the described operation on 4 
patients with extensive carcinomas of lower lip 
and chin. In 3 instances a bilateral flap trans- 
plantation was performed, in one instance a uni- 
lateral, combined with Burow’s method at the 
other side. In 1 case a resection of the central 
part of the mandible had to be added followed 
by bone transplantation later. In 2 cases the re- 
gional lymph glands were subsequently dissected. 
The youngest patient was 34 years of age, the old- 
est 74. The last operation (the 74 year old patient) 
wasperformed under sodium pentothal oxygen an- 
esthesia. The anesthesia was injected through a 
vein of the ankle. Thus neither the anesthetist 
nor the operator were in each other’s way. This 
patient was discharged on the seventh day after 
operation. None of the other patients were hos- 
pitalized longer than n days after the operation. 
Primary healing resulted in all cases. In addition 
to the short time of hospitalization, other ad- 
vantages of this operation contrasted with the 
tube flap transplantation are: excision of tumor 
and closure of defect in one sitting, replacement 
of lost structures by identical structures, thus 
restoring original function and appearance. 

With this operation available there should be 
less tendency to carry the incision too close to the 
tumor when a more radical excision seems neces- 
sary to lessen any possibility of recurrences. 


SUMMARY 

A one stage operation for closure of large de- 
fects of lower lip and chin is described. The 
principle involved in this operation is based upon 
the creation of a triangular defect which is closed 
by shifting one or turn square composite flaps 
from the immediate neighborhood into the defect 
around one point of rotation. 
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RESECTION OF DUODENUM AND HEAD OF PANCREAS 
FOR CARCINOMA ok the ampulla 


THOMAS G. ORR, M.D , F.A.C.S , Kansas City, Kansas 


I N »93S Whipple, Parsons, and Mullins (14) 
reported successful resection of the duo- 
denum and a portion of the pancreas for 
carcinoma involving the ampulla of Vater 
and head of the pancreas Since that date 14 
cases have been mentioned in the literature which 
have been treated by the technique described by 
these authors with only slight modifications. The 
following case is recorded as an additional ex- 
ample of this method of treatment: 

C C T , Hospital No. 86,561, male, aged 47 years, was 
admitted to the University of Kansas Hospitals. April 
14. *04° The gall bladder and appendix were removed in 
1934 followed by disruption of the abdominal wound 
which required 4* days to heat Since then he has had 
nhat he calls attacks with his stomach with some epigastric 
distress and discomfort in the region of the nght scapula 
On December }6, 1939, his stomach trouble increased and 
he had some vomiting, his skin became yellow, and the 
stools were light in color He lost 30 pounds in weight in 
4 months and now weighs «8 pounds 

Examination showed that he was undernourished and 
jaundiced The blood pressure was 9 5 systolic and 6j 
diastolic There \\ as an incisional hernia in the nght upper 
quadrant and a slightly tender liver was felt 3 centimeters 
tieiow the costal margin A mass was not felt There was 
a small right inguinal hernia Urinalysis shooed a faint 
trace of albumin and bile The hippuric acid bier function 
test was normal The hemoglobin was 84 per cent, red 
blood cells 4,780,000, and white cells 8,650 The pro 
thrombin time was 13 1 seconds, clotting time 7# minutes, 
and bleeding time, 2 minutes Tbe Wassermann and Kahn 
tests were negative The icterus mdtx was as The blood 
chemistry was essentially normal with the exception of a 
slight decrease in the total blood cholesterol and a decrease 
Mi the percentage of cholesterol esters The kidney func- 
lion test was normal X-ray examination was negative 
except for moderate dilatation of the duodenum and de- 
layed emptying >r> the second portion After 6 hours there 
was a slight retention of barium in the stomach 
Tbe first stage o! operation was done on April 10, 1940 
The biliary tract was explored through an upper right 
paramedian incision Many adhesions were encountered 
making exposure of the common duct very difficult The 
gall bladder had been removed and the common duct was 
dilated, measuring 1 5 centimeters in diameter At the 
ampulla there was a small firm mass about 1 centimeter in 
diameter, the nature of which could not be determined by 
palpation The duodenum was opened and a tumor was 
found invotving the ampulla, which was considered carci- 
noma Tbe duodenum was closed and an anastomosis w as 
made between the common duct and the antrum of tbe 
stomach by means of a transverse incision 2 centimeters 
long m the duct (Fig 1) Catgut w as used for the mucosat 
From The University of Kansas Hospitals 
Presented before tbe Western burgiea) Sssooation m Topeka 
December 6 1945 


and fine silk for the serosal sutures A posterior gaslro- 
enterostomy 11 as then done, and the old incisional hernia 
was repaired The patient made an uncomplicated re- 
covery from this operation 

The second stage was earned out on May 15, 1940 
Through an epigastric transverse incision, the common 
bile duct was ligated and sectioned, and the duodenum 
and a wedge shaped section of the head of the pancreas 
were removed The duodenum was divided at its junction 
With the pylorus and through its third portion Closure of 
the proximal and distal ends was made with two rows of 
sutures. The common duct was doubly ligated and divided 
about 2 centimeters above the ampulla The V shaped 
wound in the pancreas was closed with interrupted lutures 
of silk (Fig 1) Two small Penrose drains were placed 
down to the duodenal bed The wound was dosed with 
interrupted sutures of silk 

Gross 0 nd microscopic pathology “The duodenum meas- 
ured 7 centimeters in circumference and the specimen to- 
gether with the pancreas weighed 45 grams The external 
surface of the duodenum was somewhat hemorrhagic and 
showed a number of fibrous adhesive tags together with 
an adherent portion of pancreas w hich measures 4 J by 4 by 
1 s centimeters The « all of the duodenum did not appear 
thickened The mucosa was light gray in color and was 
covered by a small amount of mucoid material The 
ampulla of Vater was quite prominent There was an ele- 
vation beneath the raucous coat which measured 15 by u 
by 8 millimeters A probe could be readily passed from tbe 
mouth of the ampulla into a portion of the common bile 
duct The bile duct appeared dilated and measured >2 
millimeters in greatest diameter The tissue around the 
opening of the ampulla of Vater was light gray in color, 
firm, and rubbery in consistency and on cut section had a 
somewhat cellular appearance The attached portion of 
pancreas was firm and rubbery in consistency and showed 
distinct lobulation " 

Microscopic examination showed "acute and chrome 
catarrhal duodenitis, chronic ulcerative choiedochitis, 
adenocarcinoma of the ampulla of Vater, chrome pan 
creatitis ” 

Following the operation there was a profuse drainage of 
clear fluid from the wound which in a few days caused 
definite excoriation of the surrounding skin, which was 
quite painful Following the operation in 3 days the 
icterus index rose to 50 and on tbe eighth postoperative day 
had dropped to is On the second day following tbe 
second stage operation the blood amylase was aoi imlli 
grams which dropped to 108 milligrams on tbe third day 
Drainage from the wound was strongly positive fot pan 
creatic ferment Five days after tbe second stage the 
blood amylase was 7 5 milligrams This gradually de 
creased until at the end of 20 days the amylase was 31 
milligrams At that time the icterus index bad dropped 
to 6 At the tune of discharge /one ry, cw>, If days M 
lowing the second stage operation, the wound was almost 
heated with only slight drainage 
He returned to the Hospital on June 38, 1940, 44 days 
after the operation, complaining of chills, fever, nausea, 
and vomiting After admission to the hospital he did not 
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Fig. i. a, First stage. Choledocbogastrostomy and gastrojejunostomy, b, Second 
stage. Ligation and section of common bile duct; resection of duodenum and head of 
the pancreas. 


have any further chills or fever and recovered from what 
apparently was a mild cholangitis. The icterus index was 
8. In 5 days he was dismissed. 

He was readmitted to the hospital a third time on 
August 26, 1940, complaining of pain, weakness, drainage 
from the wound, indigestion, and loose foul smelling stools. 
On July S, 1940, he began to have colic-like pains in the 
epigastrium associated with clear drainage from an open- 
ing at the lower end of the scar. Drainage was profuse for 
several days. The opening closed spontaneously on July 
14, 1940, and began draining again on July 17, 1940, and 
again later closed. On August 4, 1940, the fistula again 
opened and drained 14 days. It then closed and remained 
closed until after the third admission to the hospital, Au- 
gust 26, 1940. Two days after admission there developed 
a profuse flow of clear irritating fluid which was positive 
for amylase. There was a small mass beneath the vertical 
scar which was quite tender. This mass beneath the scar 
increased in size until it was obvious that an abscess had de- 
veloped and drainage was necessary. On September 13, 
1940, the abdominal wall abscess was opened and drained 
and the pancreatic fistula was explored. The fistulous 
tract led into a cavil)- measuring approximately 6 by 8 by 
10 centimeters, extending down to the pancreas, it was 
completely packed with gauze and a cigarette drain was 
passed down beside the gauze. 

When the pack was removed at the end of a week a 
small fistula developed from the lower ileum. Since then 
there has been an intermittent discharge of pancreatic 
juice and bowel content. 

The patient lost 2; pounds following the operation which 
has been regained. He had occasional epigastric cramps 
and is very uncomfortable at times from the irritating 
effect of the pancreatic juice on the skin. 

TECHNIQUE OF OPERATION 

It is the general opinion at present that the 
operation should be done in two stages. At the 
first stage, as described by Whipple, Parsons, and 
Mullins, the gall bladder is anastomosed to the 
stomach, the common duct is ligated and sec- 
tioned, and a posterior gastroenterostomy is done. 
To minimize ascending gall duct infection Whip- 
ple (13) has more recently recommended section 
of the jejunum, choiccystjejunostomv, end to side 


jejunojunostomy, ligation and section of the com- 
mon duct, and gastroenterostomy. 

At the second stage the duodenum is sectioned 
at or near the pylorus and through the third por- 
tion and a V-shaped resection of the head of the 
pancreas is done. The proximal and distal ends of 
the divided duodenum are closed. The duodenal 
bed is drained. 

COMPLICATIONS OF THE OPERATION 

Since this operation is still on trial a review of 
the complications encountered by various authors 
may be of value. The reported cases are listed 
in Table I. 

The first case of Whipple, Parsons, and Mullins 
developed a duodenal obstruction at the site of a 
duodenoduodenostomy following resection of a 
portion of the duodenum with the head of the 
pancreas. This necessitated a third operation. A 
gastroenterostomy and enteroenterostomy were 
done. After freedom from symptoms for 7 months 
this patient developed abdominal pain, vomiting, 
chills and fever and died S months after operation 
as a result of contraction of the cholecystgas- 
trostomy opening, liver infection, and septicemia. 
The second case of these authors had some dis- 
charge of pancreatic juice evident on the third 
postoperative day. This decreased after the 
eighth day-, but there was still present some drain- 
age when the patient was discharged on the eight- 
eenth day. About 2 months after the operation 
sudden epigastric pain developed with vomiting, 
abdominal tenderness and leucocytosis. The ab- 
domen was explored and a small pocket contain- 
ing 20 to 30 cubic centimeters of yellowish fluid 
was found in the right upper quadrant which 
showed a culture of Bacillus coli and nonhemo- 
lytic streptococcus. The area was drained and 
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tie patient reco\ ered. Fancreatic juice drained 
from tie Round for 2 weeks. This patient died 
3a months after operation, with liver metastases. 

Orator's patient drained pancreatic juice 
amounting to 300 to 500 cubic centimeters dhil y. 
On tie thirteenth postoperative day nausea and 
vomiting developed, followed the next day by a 
discharge of bile from the drainage opening. On 
the fifteenth postoperative day the bile duct 
ligatures and an ascaris were found in the dressing. 
The ascaris was supposed to have passed through 
the gastroenterostomy and cholecystgastrostomy 
stoma into the gall bladder and bile ducts and 
thence through the ligatured end of the common 
bile duct, carrying the ligatures with it. After 
4 weeks the bile flow ceased but the pancreatic 
flow continued After a months the patient went 
home with a rubber tube draining pancreatic 
juice into a receptacle, which was emptied e\ery 
few hours. Three months after the operation a 
jejunostoroy was done and the pancreatic juice 
was injected into the jejunum. Later the drainage 
tube was connected with the jejunostomy tube, 
thus permitting the pancreatic juice to now di- 
rectly into the jejunum Further progress of this 
patient has not been reported 

The patient operated upon by Brunschwig 
drained a clear serous fluid from the wound for a 
few days followed by a discharge of bile The 
biliary' drainage reached a maximum of 560 cubic 
centimeters daily during a period of 44 days, and 
then gradually diminished and became mucoid. 
The fluid contained food particles, indicating an 
intestinal fistula Efforts to close the fistula by in- 
jection of kaolin and zincoxide paste failed A small 
fistula leading from the ins erted end of the duo- 
denal stump persisted until death. Although no 
metastases w ere found at the operation, the pa- 
tient died of general carcinomatosis of the peri- 
toneal cavity and metastases to the li\ er 85 days 
following the excision 

Trout’s patient was operated upon in one stage 
Death occuned in 6 to 8 hours, apparently from 
shock Trout doubts the ads isability of attempt- 
ing the operation in one stage 

Detailed reports of the cases operated upon by 
Janes, Hollenbcrg, Schullinger, Janssen, and 
Whipple are not available. The results of these 
operations appear in Table I 

On the fourth day following the first stage of 
the operation Cole’s patient had a hemorrhage 
into the intestine which was treated by several 
transfusions Some fever followed which was 
attributed to a mild cholangitis The cholangitis 
continued after the discharge of the patient at the 
end of 3 weeks. The night after the second opera- 


TMJLE I— list of reported cases of RE- 
SECTION OF Tire DUODENUM AND |IE«) 
OF THE PANCREAS 


A„0,« 

V.r 

& 

Durt- 

ol 

»ypp- 

Ortjfa 

Rrju'l 

"'M sr- 

IF 


*-* 

LvedSmeo filed ol 

«teo<*uofeliolecr>t 

Wllpple, Pirtoni 
Ud MuUim 

IF 

»« 


Died 31 loot tftrr 

Outer 

’Pj6 

» BIOS 

Ptpillro- 

Ah, y, It try mo, 

.No liter repon 

flnio*ctiwn 

7 

lino. 

Duct* to 

Died 3 s dty* titer 
< "c»r^inOTri»(t^r rr,f 

Troot {Reported 
by Whipple) 

If 

f 

f 

Died oltimrl tf, w 
hr* titer cample- 

(Repotted 
by U hlpplel 


f 

1 

Died ol pom mow t 

00 (tllh pottoper*. 

Jtoet (Reported 
by Wklpplr) ( 

lot* 

1 

r 

t 

Oomlioo *ucte*»lut 
til. muti Unloi>«» 

Dullest. try IR «• 
ported by 

W tipple) 

1BJS 

} 

t 

AJ>»* tiler 4 moo 

ScWlioter 
(Reported by 
Whipple) 

'01 s 


1 

Dieted pnnioiii'i* no 

^ (Reported by 

WhlppM 

igtS 

? 

f 

"all. 

Died on loth pont- 
epee.tive dey ol 
jrtjbenl* toil tobwy 

VVtipple 

101S 

f 

’ 

Died ol lubphreok 

teenth perttopera 

« hippie 

191 * 

1 

f 

tW * mo. J>ed 4 

c»a» 

193 * 

V, 

J BWO 

Bite or 
p»ncr»- 

Lived 6 ovw lB»ib 

tfiiAC—orth 

$ 

... 


sSs?® 1 

Or. 

If 

’"’l 

b m pull. 



•Prftan .1 report by Doctor IVifpplr 


lion the temperature rose to 106 degrees F and 
on the follow mg day the patient had a chill, and 
the icterus index rose to 15 units This was con 
sidered a recurrence of the cholangitis A blood 
culture was positive for Bacillus coli On the 
ninth postoperative d3y bile and a dye given by 
mouth appeared on the dressings indicating that 
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THE PROBLEM OF CARCINOMA OF THE CARDIAC END 
OF THE STOMACH 

JOHN H. OARLOCK, M.D., F.A C.S., New York, New York 


T HE recently Increasing incidence of 
successful resections for cancer of the 
esophagus has been a large factor in 
awakening interest in a problem in 
surgery which has received scant attention by the 
surgical profession in the past two or three 
decades. It is quite true that, in spite of rapid 
ads antes in the diagnostic methods of roentgenog- 
raphy, esophagoscopy, and gastroscopy, and im- 
provement in surgical technique, surprisingly few 
attempts have been made to treat cancer of the 
cardiac end of the stomach by surgical means 
While volumes have been written on the subject 
of cancer of the stomach, the scarcity of literature 
pertaining to neoplasms of the cardia is note- 
worthy. Sustained interest on the part of the 
medical profession in a subject such as the surgical 
treatment of cancer must be maintained by re- 
pealed reports of encouraging progress At the 
risk of appearing repetitious, I would like to re- 
port my experience with the surgical treatment of 
this disease, emphasizing the fact that the diag- 
nostic and pathological features may be quite 
different from those encountered in cancer of the 
thoracic esophagus. 

From an anatomical standpoint, the cardia of 
the stomach may present considerable variation 
in size, position and shape (Fig. r). In most in- 
dividuals, the terminal one-half inch of esophagus 
occupies an intra-abdominal position just below 
the diaphragm and is known as the cardiac 
antrum. The mucous membrane is lined by 
stratified squamous epithelium. The junction of 
esophagus and stomach is sharply demarcated 
and distinct It is indicated on the greater curva- 
ture side by an indentation called the incisura 
cardia ca The musculature and mucus membrane 
of the stomach are thickened at the point of union 
with the esophagus to form a cardiac sphincter 
mechanism. The pars carduca is that part of the 
stomach at and just beyond the point of union 
with esophagus and extends ov er to the greater 
curvature side to the upper part of the fundus 
The cardiac orifice of the stomach is situated at 
the level of the ele\ enth thoracic \ ertebra behind 
ami the seventh left chondrostemai junction in 
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front. The mucous membrane of the cardia has 
the same columnar epithelium as the remainder 
of the stomach. It is important to remember that 
new growths in this region form adenocarcinomas 
in contradistinction to the squamous cell tumors 
arising in the esophagus. 

The lymph node drainage from the cardiac end 
of the stomach may present considerable varia- 
tion (Fig. a). In general, the initial direction of 
spread is toward the nodes in the gastrohepatic 
omentum and also those located along the greater 
curvature near the incisura cardiaca. There may 
be further extension to the peripancreatic nodes 
The latter, in my experience, is unusual. In 
general, it may be said that adenocarcinomas 
arising at the cardia spread peripherally below the 
diaphragm tow ard the gastrohepatic or gastrocolic 
lymph nodes, depending upon the location of the 
tumor with respect to the lesser or greater curva- 
ture. However, on at least two occasions, I have 
seen extensive involvement of the nodes in the 
posterior mediastinum abate the diaphragm with 
no enlargement of the nodes below the dia- 
phragm On the other hand, I have, in one case, 
demonstrated extensive involvement of the 
gastrohepatic nodes and also the liver where the 
primary growth was a squamous cell carcinoma 
located in the esophagus just above the dia- 
phragm I believe that experience with a great 
number of operative cases will demonstrate 
whether or not these arc rare exceptions to the 
generally accepted interpretation of lymphatic 
spread from the tw o areas under discussion Cer- 
tain it is that early metastatic involvement of the 
liver is a frequent finding. It is not uncommon to 
discover metastatic nodules m the liver and no 
palpable lymph node extension This carlv 
extension to the liver is unpredictable and is 
dependent upon chance invasion of the gastnc 
veins by tumor growth and extension to the jxirtal 
sy stem 

The symptoms produced by a new growth at 
the cardia of the stomach w ill in large part depend 
upon the exact site of origin of the tumor and the 
direction of its growth Neoplasms arising at the 
cardiac orifice quickly interfere with the normal 
act of deglutition and produce symptoms of lower 
substernal pairt, especially on swallowing The 
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meisura corctacd 



J. Drawing of the posterior half of the stomach, 
wtenot surface, show tng the UMMnletl relationship of the 
cardiac antrum, eatdu, and fundus 

of his operative approach. Histological examina- 
tion of the biopsy specimen which should be 
secured in every case will indicate the origin of 
the tumor from either the esophagus or the 
cardia. 

The finding of adenocarcinoma on microscopic 
examination indicates origin from the cardia and 
will make for an altogether different plan of 
surgical attach than that employed when the 
histological picture is one of squamous cell cancer 
This will be referred to later. 

Up to the present time, I ha\e preferred 
esophagoscopy to gastroscopy because, with the 
former, more accurate visualization of the tumor 
may lie obtained and, at the same time, a biopsy 
specimen may be secured In the hands of a 
competent operator, there is little difference in the 
relative risk of the two procedures. 

In previous publication*, I hate stressed the 
importance of preparing these patients thoroughly 
for the operatise ordeal. It is unnecessary at this 
time to elaborate on the details Suffice it to say 
that this preparation should include careful 
attention to oral hygiene, a high caloric liquid diet 
containing the necessary v itamms and minerals, 
administration of fluids bv ' enoctysis and a pre 
operative transfusion of whole blood In add* 
lion, as a result of our favorable experiences with 
the pre-operative administration of sulfanilamide 
in colon surgery, I have routinely administered 


this drug to the patients with cancer of the cardia 
for jt hours pnor to operation. It is my im- 
pression that this drug ii a considerable factor in 
minimizing infection. 

The finding of adenocarcinoma in the biopsy- 
specimen should at once indicate to the surgeon 
the plan of surgical attack to be adopted. I be- 
lieve that there is general agreement at the 
present time that the operation of choice for 
cancer of the low er esophagus and cardiac end of 
the stomach with secondary- esophageal extension 
is a left transthoracic, tniosdiaphnigmatic rejec- 
tion with in tra thoracic esophagogastrostomy. I 
believe that the combined abdominal and thoracic 
approach of Marwedel and the free thoraco- 
bparotomic technique of Obsana are procedures 
of shocking magnitude compared with the trans- 
pleural operation. Because the lymphatic spread 
of cancers of the cardia is in a peripheral direction 
Mow the diaphragm in most instances, it ij im- 
portant to determine operability without exposing 
the patient unnecessarily to the risks of a trans- 
thoracic exploration. For this reason, I recom- 
mend that exploration be carried out through a 
small upper left rectus incision Palpation will 
quickly indicate whether the tumor is resectable. 
Metastascs to the liver or to the pancreatic lymph 
nodes and fixation of the growth to neighboring 
vital structures arc contraindications to further 

surgery- 

If the tumor seems operable, the wound may be 
closed quickly with through and through steel 
wire sutures The patient is now turned on his 
right side and, with a complete clean operative 
setup, the left thoracic cavity is entered through 
theeighth interspace The details of theoperatue 
procedure have been described in previous 
publications and will, therefore, not be elaborated 
upon at this time Briefly, the operation, a 
modification of the original Fischer and Sauer- 
brucb procedures, includes division of the eighth, 
sev enth, and sixth ribs close to the spine, mobiliza- 
tion of lhe distal esophagus, radial incision of the 
left leaf of the diaphragm, mobilization of the 
upper I no- third.* of the stomach, resection of the 
tumor bearing portion, the [terformance of a two 
layer silk suture anastomosis between the end of 
the esophagus and the anterior wall of the 
stomach, and the telescoping of the esophagus 
into the stomach in order to minimize tension on 
the suture line Under water drainage of the 
pleural cavity by a tube inserted through a stab 
wound in the subjacent tntercostal space com 
pletes the operation I believe that every patient 
should be transfused during the course of the 
ojieration In every case, 1 have employed posv 
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Case 12, is alive and well 5 months after opera- 
tion. The third patient, Case 15, is alive and « ell 
4 yi months after operation. 

Statistics, especially in a small series of cases, 
ordinarily have very little value, f few ever, in a 
field of surgery such as the one under discussion, 
they are of considerable importance from the 
standpoint of indicating whether encouraging 
progress is being made. In addition, they indicate 
the risk of subjecting a patient to an extensive 
procedure. It is particularly important, especially 
in a small series, to stress that survival statistics 
may be materially influenced by the recovery or 
death of one patient. 

With a disease such as cancer, there can be no 
half-hearted policy with respect to treatment, 
especially as far as our present knowledge of it is 
concerned. If a patient with an operable car- 
cinoma of the cardia can be offered a 60 per cent 
chance of surviving an attempt at radical removal, 
then, I believe the risk should be undertaken. 
This presupposes the careful preoperative prep- 
aration and postoperative care, as already out- 
lined. In most instances, operability must be 
determined by an exploration of the upper abdo- 
men and, according to the experiences reported in 
this paper, the risk of this procedure is negligible. 

CASE REPORTS 

Case 1 CD, mile, age $6 yea rs. w as admitted to New 
\01Sc Hospital January 19, 1938 His past history showed 
that in January, 1921, he had had an operation for duodenal 
ulcer This consisted of a posterior gastroenterostomy and 
an appendicectomy For the succeeding 8 years the patient 
remained in good health He gained considerable weight 
during this period, finally reaching 208 pounds He then 
began lo experience difficulty with digestion which con- 
listed of ‘'«our stomach” accompanied by vomiting Occa- 
sional black slooU ncre noierJ 

In May, 1931, a gastrointestinal roentgenological ex 
animation was made The patient was told he needed an 
other operation He refused to base this done Medical 
treatment was given at the tune, with considerable rebel 
He bad mild recurrences of epigastric distress during the 
intervening years 

In August. 1917, he began to experience difficult! in 
swallowing, and m the space of > weeks lost 11 pounds 
This difficulty became worse until he was able to ingest 
fluids only At no lime had he experienced any pam 

Physical examination revealed a well-developed male 
The heart and lungs were negative There was a small 
upper right rectus scar Roentgenological examination of 
the esophagus and stomach disclosed an irregular filling 
defect at the fower end of the esophagus just above the 
cardiac end of the stomach, with obstruction at the gastro 
enterostomy stoma The barium, however, was seen to 
pass through the duodenum without difficulty There was 
* small n hour residue 

On lanuarj rt, <938, esophagoscopy disclosed marked 
stenosis of the esophagus due to a mass projecting into tee 
lumen at a point 38 centimeters from the upper incisor 
teeth This placed the lesion just abov e the cardiac end of 
the stomach Microscopic examination of the biopsy 


a taken at this time revealed papillary adeno- 
carcinoma of the esophagus Labors tore- examinations 
were negative. 

Operation was performed February 1, 193S— a Janewiy 
gastrostomy. Because of the prev lous operation, numerous 
adhesions were encountered. Careful palpation ol the 
upper end of the stomach and the upper aortic lymph nodes 
faded to reveal anything suggesting neir-growth or metasta- 
tic involvement of the nodes. Because the roentgenological 
examination disclosed patency of the duodenum, a gas- 
trostomy was performed in the hope that the feedings 
would emerge from the stomach by the normal route 

Convalescence following this procedure w»s com- 
plicated by a severe lobar pneumonia involving the left 
lower lobe Considerable difliculty was encountered be- 
cause of reflux of gastric contents at the time of feeding 
To ov ercome Che obstruction to the flow of gistnc contents 
through the gastroenterostomy stoma, a cystoscope was 
passed into the stomach through the gastrostomy opening 
and a small catheter was insertrd through the stenotic 
gastroenteric stoma into the jejunum hollow ing this 
procedure the administration of feeding* was greatly sim- 
plified The patient’s general condition improved and 
there was a considerable gain of weight. 

A second operation was done on April 19, 1938 A left 
transpleural approach was empto>ed There were nu 
roerous adhesions binding the Jobes of the lung to the parietal 
pleura and diaphragm The mediastinum was opened and 
there was disclosed a neoplasm of the esophagus involving 
the distal 4 inches of this organ and extending through the 
diaphragm into the stomach The mass was intimately 
adherent to the aorta and the opposite mediastinal pleura 
ft was considered inoperable 1 he chest was cloved in the 
usual manner. 

Convalescence following this procedure was uneventful 
The wound healed by primary union The patient gradually 
went down hill, and died of ms disease at the end of May, 

•93* 

Case j L L b , male, age 36 years, was admitted to 
M t Sinai Hospital, complaining of difficulty in sw allow mg 
for about * months During the 6 or 7 months prior to ad 
mission, he had noted a peculiar ‘'bursting” sensation be- 
hind the lower sternum soon after eating This symptom 
had become more pronounced during the Previous 1 
months and was accompanied by dysphagia During the 
fast few wrris, hr was able to swallow liquids only 
Anorexia and weakness were prominent symptoms. 
II eight loss amounted to i x pounds The past hislory was 
negative 

l'hysical examination disclosed the following The pa 
tient had a moderate anemia and was cachectic There 
were no abdominal masses and the liver was not enlarged 
There was no )vmr>h node enlargement Hemoglobin was 
77 pee cent Red blood cells numbered 4 iroooo, the 
w lute blood cells « ere normal Roentgenological e»amw;i 
uon disclosed an obstructing lesion of the esophagus be 
ginning about 1 inches at>ove the diaphragm l sophagns 
copy (Dr R kramcrl showed a friable bleeding mass in 
the esophageal wall starting at 37 centimeter* from the 
incisor teeth Microscopic examination of the biopsy 
specimen revealed a tlcnocaronoma 

Operation was performed on tAtobcr i<i 1931 hullo* 
mg a preliminary transfusion the cardia was approaches) 
through the usual left transpleural route A very firm 
tumor involving the lower 1 inches of the esophagus and 
extending through the diaphragm into the cardiac end ol 
the stomach was found The tumor was solidly anaenru 
to the vertebra! column and nght mediastinal pleura and 

was therefore, considered inoperable The thoracic wound 

was dosed and a ttitzel gastronomy wai performed 



GARLOCK: PROBLEM OF CARCINOMA OF CARDIAC END OF STOMACH 249 



Fig. 3. Left, Case 3. Resected cardia of stomach and lower esophagus. The lymph 
nodes along the lesser curvature showed metastases. 

Fig. 4. Case 3. Postmortem specimen showing intact suture line. 


Case 3. J. A., male, age 49 years, was first seen January 
18, 1939. He complained of upper abdominal pain of 5 
years’ duration. He had been under the care of numerous 
physicians, and many roentgenological examinations of the 
gastrointestinal tract had been made. He was told he had 
an ulcer of the stomach, and was treated medically with 
only transient relief. The course of events in this case sug- 
gested malignant degeneration of an old gastric ulcer, 
situated at the cardia. During the last 3 months, he noted 
persistent pain in the epigastrium radiating to the back, 
accompanied by marked weakness. At no time was there 
any dysphagia. There was a weight loss of S pounds. The 
past, personal, and family history was negative. 

Physical examination revealed a rather pale, thin adult 
male. Heart and lungs were negative. There were no 
palpable masses in the abdomen and the liver was not en- 
larged. No enlarged lymph nodes were found. Roent- 
genological examination disclosed an irregular filling defect 
at the cardia, which extended upward and involved the 
lower 2 inches of the esophagus without, however, produc- 
ing any obstruction. Esophagoscopy revealed a friable, 
ulcerating tumor beginning 37 centimeters from the incisor 
teeth. The biopsy specimen showed adenocarcinoma. 

The patient was admitted to Mt. Sinai Hospital, January 
24, 1940. Laboratory examinations showed a negative 
Wassermann. The urine was negative. Hemoglobin was 
30 per cent; red blood cells, 3,100,000. 

Operation was performed January’ 26, 1940. The anes- 
thesia used was avertin-ethvlcne. After a preoperative 
transfusion of 500 cubic centimeters of blood, an incision 
was made in the eighth left interspace with division of the 
eighth, seventh, and sixth ribs close to the spine. Exposure 
of the lower esophagus revealed a tumor mass occupying 
the distal inch or the organ and extending into the cardia. 
The diaphragm was split radially outward from the hiatus, 
and exploration of the upper abdomen disclosed a normal 
liver and a few enlarged nodes adjacent to the cardia on the 


lesser curvature side. There were no enlarged nodes in the 
mediastinum. Resection of the tumor was carried out after 
mobilization of the upper stomach and lower esophagus. 
The upper half of the stomach was then brought into the 
thoracic cavity and an end-to-side anastomosis effected 
between the esophagus and stomach, by means of fine silk 
throughout. The stomach wall was drawn over the suture 
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line and anchored to the mediastinal pleura and cut edges 
of the diaphragm in order to eliminate tension on the 
suture line The phrenic and vagus nerves were not dis- 
turbed. The incision in the diaphragm was now repaired 
and the cut edges were sewn to the stomach wall An 
under-water drainage tube was inserted through a stab 
wound in the subjacent intercostal space, and the operative 
wound was closed >n the usual manner. The lung was now 
inflated During the course of the operation, the pulse 
varied between 96 and 128, and the systobc blood pressure 
between 136 and 98 A transfusion of 500 cubic centimeters 
of blood was given during the operation, which took 2 hours 
and 20 minutes. 

Pathological examination. The gross specimen te\ ealed 
an infiltrating adenocarcinoma of the cardia with involve- 
ment of the lower esophagus Metastatic deposits were 
found in the lymph nodes along the lesser curvature of the 
excised specimen (Fig 3). 

During the first a postoperative days, the patient’s 
coursevvas most satisfactory Pulse varied between 80 and 
120, respirations, 24 to 30, temperature 10 o to 102 degrees 
F Fluids were administered by continuous intravenous 
drip On the third postoperative day, the patient suddenly 
became comatose, the temperature mounted to 10S degrees 
F , slid there were signs of a complete right henuplegta 
Notwithstanding active therapy, the patient's condition 
rapidly became worse, and he expired during the evening 
of the third day 

Autopsy examination revealed a completely expanded 
left lung, noevidence of infection , and an intact water tight 
suture line (Figs 3 and 4) Death was due to a hemorrhage 
at the internal capsule of the brain 

Case 4 MB, female, age 70 years, "as first seen 
January 18, 1938 She complained of epigastric distress of 
10 months’ duration The pain was experienced imme- 
diately after eating and w as accompanied by hiccup Some 



Fig 7 Case 6. Photograph of operative specimen 


relief had been obtained by a dietary regimen During the 
last 3 or 4 months, she experienced increasing difficulty in 
swallowing solid food On a few occasions, she had noted 
blood in the stool She had lost 30 pounds m weight The 
past and personal histories were irrelevant 

Physical examination revealed a remarkably well pre 
served woman Heart and lungs were negative Blood 
pressure was 160/90 No enlarged lymph nodes were 
present There was resistance in the epigastrium, but a 
mass coutd not be felt The liver was not enlarged 
She was admitted to hit Sinai Hospital Januaiy 21, 
1938 Roentgenological examination showed the pre«ence 
of a mass at the cardiac end of the stomach which extended 
upward and involved the lower esophagus Aside from a 
mild anemia, the laboratory examinations were negative. 

Operation was performed January 29, 1938, under 
avertrn ethylene anesthesia A small upper left rectus 
incision was made Abdominal exploration was undertaken 
first in order to determine operability There was found a 
large tumor mass inv olvmg the cardia and low er esophagus 
In addition, large packets of involved nodes were found 
overlying the aorta The lesion w as obviously inoperable 
A Janeway gastrostomy was performed The patient left 
the hospital and succumbed to her disease 4 months later 
Case s L E , female, aged 73 years, w as first seen July 
»8, J939 She complained oi pain behind the io»n sternum 
when eating, which had been present for over 3 months 
This was frequently accompanied by hiccups Tw 0 and one- 
half months ago, she noted that swallowed food seemed to 
stop at the point of pain Dy-pbagia became increasingly 
more severe until she was able to swallow only liquids The 
weight loss was 14 pounds Past history was negative 
Physical examination revealed an elderly woman, in ex- 
cellent general condition, heart and lungs were negative, 
blood pressure was 160/88, abdomen, negative, no enlarged 
lymph nodes She was admitted to Mt Sinai Hospital, 
where a workup disclosed hemoglobin 90 per cent, red 
blood cells, 5,150,000 Urinalysis and \\ assermann were 
negative Roentgenological examination disclosed an ob- 
structing neoplasm in the lower esophagus just above the 
diaphragm, with irregular filling of the cardia Esopha- 
goscopy (Dr R Kramer) showed an almost completely 
obstructing tumor, beginning 38 centimeters from the in- 
cisor teeth The biopsy specimen showed an adeno- 
carcinoma 

Operation was performed Auguste, 1939 Underavertin- 
ethylenc anesthesia, a left transthoracic approach was 
made through the ninth interspace There w as found an 
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annular constricting tumor at the lower end of the esopha- 
gus and cardia of the stomach, measuring 2 inches in length, 
the liver was normal and no enlarged nodes were felt. The 
tumor bearing portion of stomach and esophagus was re- 
sected and an intrathoracic end-to-side esophagogastros- 
tomy was carried out (Fig. 5) as described ._ An under- 
water drainage tube was inserted in the subjacent inter- 
costal space. A transfusion of 500 cubic centimeters of 
blood was given during the operation. The patient stood 
the procedure very well. The pulse rate varied between 90 
and no. The systolic blood pressure was fairly steady at 
140. Time, 2 hours and 25 minutes. 

The immediate postoperative course was devoid of any 
untoward incident. The highest temperature, 102.6 de- 
grees F., was noted on the third day. The pulse varied be- 
tween SS and no, the respirations between 16 and 26. 
Fluids were administered intravenously. By the end of the 
third day, it was noted that the patient was apathetic and 
listless. This became more pronounced until definite coma 
developed on the fourth day. The patient succumbed 
during the evening of this day, with a terminal fever of 100 
degrees F.; a pulse of 100; and respiratory rate of 16. 

Postmortem examination was completely negative, ex- 
cept for a small localized abscess in the lower mediastinum 
near the suture line. The latter was quite intact. No 
remaining carcinoma was found. 

Case 6 . W. H., male, aged 49 years, was first seen June 
14, 1939. He complained of dysphagia of 6 weeks’ duration 
and stated that swallowed food stopped at about the level 
of the ensiform cartilage, remained there a few moments, 
and then passed on into the stomach. There was no 
regurgitation. Fluids were swallowed with ease. The 
weight loss was 5 pounds. 

Physical examination disclosed a well nourished in- 
dividual, apparently in good health. There were no ab- 
normal findings. Roentgenographic examination of the 
esophagus showed an obstructing neoplasm at its lower 
end, involving also the cardia (Fig. 6). He was admitted 
to hit. Sinai Hospital, where esophagoscopy (Dr. R. Kram- 
er) showed an ulcerating, obstructing tumor, beginning at 
40 centimeters from the incisor teeth. The biopsy specimen 
showed a mucous cell carcinoma. All laboratory ex- 
aminations were negative. 

Operation was done June 20, 1939, under avertin- 
ethylene anesthesia. Left transthoracic approach was 
made through the eighth interspace. There was found a 
constricting, annular tumor involving the distal 2 inches of 
esophagus and extending into the cardiac end of the 
stomach for about 1 inch. Abdominal exploration through 
an incision in the diaphragm revealed a norma! liver, but a 
number of enlarged, firm nodes in the gastrohepatic omen- 
tum and also along the greater curvature in the region of 
the cardia. Operation consisted of a radical resection of the 
lower esophagus and upper stomach with removal of as 
much of the gastrohepatic and gastrocolic omenta as was 
possible. An intrathoracic esophagogastrostomy was 
performed. 

Pathological examination of the excised specimen showed 
an infiltrating mucous cell carcinoma of the cardiac end of 
the stomach with involvement of the lower end of the 
esophagus. All the excised lymph nodes showed metastatic 
involvement (Fig. 7). 

The immediate postoperative course was uneventful. 
There was an initial rise of temperature to 103.4 degrees F. 
The patient’s general condition was excellent. The swallow- 
ing of fluids was started on the sixth day. The intercostal 
drainage tube drained gradually diminishing quantities of 
serosanguineous fluid until the eighth day, when the tube 
was removed. The operative wound healed by primary 
union. 



Fig. S. Case 6. Roentgenogram of esophagus and stom- 
ach, taken 7 months after operation, showing intrathoracic 
position of upper stomach, (slightly retouched). 


The postoperative elevation of temperature which 
usually persists in these cases until about the fifth day, did 
not subside, and remained elevated between 102 and 103 
degrees F. Repeated examinations finally disclosed the 
presence of fluid at the right base in front and laterally. 
This was confirmed by roentgenological examination. Re- 
peated aspirations were negative. There was no cough or 
expectoration. For a fleeting moment on the tenth day, 
it was thought that the breath was foul. The patient pre- 
sented a peculiar dyspnea without cyanosis. The respira- 
tory rate ranged between 26 and 40. On the twelfth day, 
the patient suddenly went into profound shock, with 
marked dyspnea, cyanosis and severe respiratory em- 
barrassment The physical signs were those of air and fluid 
in the right pleural cavity. Aspiration of the chest showed 
putrid air and pus to be present. An immediate wide 
thoracotomy was performed under local anesthesia. The 
patient had apparently ruptured a postanesthetic lung 
abscess which was peripherally located and which had not 
made itself manifest by the usual foul breath and sputum. 
The pleural effusion originally noted was of the sympa- 
thetic variety. 

Convalescence following this operation was slow but pro- 
gressive. The right lung expanded completely, and the 
wound finally healed. The patient was discharged from the 
hospital at the end of the sixth week. 

There was a rapid gain in weight. The patient xvas able 
to swallow all types of food without difficulty until about 
the fourth month, when it became apparent that a stricture 
u-as forming at the site of anastomosis. Esophagoscopv 
showed a tight stricture at the site of the suture line In 
performing a biopsy at this point, Dr. Kramer removed the 
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*" ■ t !*f, bo P. e of checking this lesion However, at the 
StSt l7fadme «lo°I ,tbS a i’? r lht onR!nal operation, the 

seems ho^s X and ° Smg V,e,ght The outloi >k 
Case 7 J B male, aged 62 years, was first seen 

fuTrted 4 e months 3 hef He b,S present ,Unfss had 

01s Thtre ? ,. h b * ftwe * W “, h [ nd 'S" (, °n and belching of 

fh\r,^ 

Physical examination revealed an elderly man m ex- 
The e ee»?~t ral Sf* 11 *? ^ b '« « as «* enlarged 

pS"* '** re no abdominal masses or enlarged lymph nodes 

.*he e t8 S grap £ IC Ma T InaUon !ho " cd a filling defect at 

i„A C » r fk aC 0n v CC ' "" h marked obstruction of the lower 
end of the esophagus The latter structure u as markedly 
dilated a boie the obstruction 7 

The patient was admitted to Mt Sinai Hospital, where 


d^hareed?, t ’ t , V, COr ' V A IC | Ct L C ' *“ “"eventful, and he was 

September is ?i ’ “, te » ? gc ? 60 X»". "as first seen 
difficulty in swsll'oi?' V '',L ICh l,me he complained of 
ni I! n 1 swallowing for the past 4 w eeks At the onset 
Of bis illness, dysphagia resulted from ingestion of solid 


V p ucnl "as admitted to Mt binai Hospital, where 
sopnagoscopy disclosed an obstructing neoplasm, starting 
it 40 centimeters from the upper incisor teeth There 


a moderate anemia 
Operation w as performed October 5, 1039, under avertin- 
ethylene anesthesia Vs recommended in the body of this 
paper, an abdominal exploration was earned out through a 



Pig io. Case u. Photograph of operatise specimen 
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food only, but it rapidly became worse until, at present, he 
was able to swallow only liquids. At no time had he ex- 
perienced any pain. The weight loss was ro pounds. The 
past, family, and personal history was negative. Ex- 
amination showed an elderly man in excellent physical 
condition. Heart and lungs were negative; no enlarged 
cervical nodes. The abdomen was negative. The prostate 
gland was moderately enlarged. All laboratory examina- 
tions were negative. 

The patient was admitted to Alt. Sinai Hospital, where 
the esophageal roentgenogram disclosed an obstructing 
neoplasm at the lower end of the esophagus, extending into 
the cardia of the stomach. Esophagoscopy (Dr. R. Kramer) 
revealed a granular, ulcerating tumor, beginning at 41 
centimeters from the incisor teeth. A biopsy specimen 
showed adenocarcinoma. 

Operation was performed October 6, 1939, under avertin- 
ethylene anesthesia. The left thoracic cavity was opened 
through the eighth interspace and the ninth and eighth ribs 
were divided close to the spine. There was felt a large, firm 
irregular tumor occupying the terminal 2 inches of the 
esophagus, with extension into the stomach. Throughout 
the mediastinum were felt large, hard metastatic lymph 
nodes which were fixed to the aorta and esophagus. The 
condition was deemed inoperable and the wound was 
closed. A small left rectus incision was now made, and a 
Witzel gastrostomy was performed. Exploration of the 
upper stomach showed that it was fixed by tumor tissue to 
the diaphragm and retroperitoneal tissues. The post- 
operative convalescence was uneventful, and the patient 
was discharged from the hospital 3 weeks later. He died 
of his disease soon afterward. 

Case 10. H. Z., male, aged 62 years, was first seen 
October 9, 1939. He complained of dysphagia of 5 months’ 
duration. This difficulty started rather suddenly, when he 
noted that swallowed food seemed to stop at a point behind 
the ensiform cartilage. Dysphagia became progressively 
worse until he was able to swallow only liquids. One 
month after the illness began, roentgenological examina- 
tion was pronounced negative. Esophagoscopy was per- 
formed by Dr. John Keman, September 12, 1939, who 
found an obstructing, granular tumor, beginning about 40 
centimeters from the incisor teeth. A biopsy specimen 
showed adenocarcinoma. The patient had lost 30 pounds 
in weight. 

Physical examination disclosed a chronically ill man, 
with obvious weight loss. The left supraclavicular lymph 
nodes were slightly enlarged. No abdominal masses were 
palpable. Rectal examination was negative. On the basis 
of the duration of symptoms, the weight loss, and the origin 
of the tumor from the cardia, it was felt that the condition 
was probably inoperable. However, gastrostomy was cer- 
tainly indicated, and exploration through the abdominal 
incision could be carried out at the same time. 

He was admitted to Aft. Sinai Hospital, where operation 
was carried out under avertin-ethylene anesthesia. A large 
carcinoma of the cardia was found extending through the 
diaphragm into the lower esophagus and infiltrating the 
under surface of the liver. At the urgent request of the 
family, gastrostomy was not performed. Convalescence 
was uneventful, and the patient left the hospital. He died 
of his disease ro weeks later. 

Case n. C. L., male, aged 57 years, was first seen 
Alarch 1, 1940. He complained of dysphagia of ap- 
proximately 2 months’ duration. This was accompanied 
by substernal distress. Difficulty in swallowing rapidly 
became worse until he was able to swallow only liquids. The 
weight loss was 15 pounds. There was considerable loss 
of strength but no impairment of appetite. Roentgeno- 
graphic examination a week before showed an obstructing 



Fig. 11. Case 12. Roentgenogram of esophagus and 
stomach, taken 5 months after operation, showing the wide 
orifice at the site of anastomosis. 


neoplasm in the lower esophagus and cardia, with probable 
extension toward the fundus of the stomach. 

The past history was of considerable interest. Ten years 
before, he was treated for an ulcer of the lesser curvature 
of the stomach just below the cardia. The roentgenograms, 
which had been preserved, clearly indicated the lesion. 
Under a careful medical regimen, the symptoms abated, 
with a corresponding roentgenograpbic disappearance of 
the ulcer. He was symptom-free until the onset of the 
present illness. 

Physical examination disclosed a chronically ill, mod- 
erately anemic elderly man. The cervical nodes were not 
enlarged. Heart and lungs were negative. No mass was 
palpable in the abdomen. Rectal examination was nega- 
tive. 


ne was admitted to j\it. bmai Hospital, where esophagos- 
copy (Dr. R. Kramer) disclosed an obstructing tumor of 
the esophagus, starting at 39 centimeters from the incisor 
teeth. A biopsy specimen showed adenocarcinoma. Red 
blood cell count was 3,300,000; hemoglobin, 70 per cent. 

Operation was performed Alarch 7, 1940, under cyclo- 
propane. anesthesia. Following a preliminary transfusion 
exploration through an upper left rectus incision revealed 
a large neoplasm of the cardia, adherent to the under sur- 
face of the liver, to the aorta, and to the diaphragm. It was 
obviously inoperable. A Spivack valvular gastrostomy was 
Convalescence was smooth, and the patient 
left the hospital 3 weeks later. He died of his disease after 
4 months. 

Case 12. S. R., female, aged 58 years, was first seen 
•Alay ii, 1940. Her mam complaint was dysphagia of 6 
weeks duration. About 5 months before, she bad had an 
attack of biliary colic which was followed by anorexia 
The onset of dysphagia was not associated with pain or 
vomitmg. Swallowed food seemed to stop at a point behind 




the finger-tip deformity of the cardia and upper fundus 

the ensiform cartilage There was marked anorexia, and a 
" eight loss of 10 pounds The patient had suffered from 
diabetes melhtus for u years, and was taking 30 units of 
insulin daily 

The family history was interesting from the fact that 
three brothers and two sisters had died of cancer of the 
breast, liver, stomach, tongue, and stomach, respectively. 

Physical examination disclosed an elderly woman, in 
good general condition Heart and lungs were negatue 
Abdominal examination showed enlargement of the lner 
two fingerbreadths below the costal arch The edge was 
sharp and the surface was smooth No masses were pal- 
pable Lymph nodes were not enlarged Rectal and pelvic 
examinations were negative Roentgenograms submitted 
by the patient’s son, who is a physician, disclosed an 
irregular stenosing Ming defect in the lower esophagus 
just above the diaphragm (Fig 9) Laboratory data 
red blood cells numbered 3,000,000, hemoglobin, 100 per 
cent, blood sugar, 135 milligrams per cent, urine, negative 

She was admitted to Mt Sinai Hospital May »5, 1940 
Esophagoscopy (Dr R Kramer) showed an ulcerating, 
stenosing neoplasm, starting at 36 centimeters from the 
incisor teeth A biopsy specimen showed adenocarcinoma 

Operation was performed May at, J940, under avertin- 
ethylene anesthesia In order to determine operabibty, a 
small left rectus incision was made Palpation revealed a 
neoplasm at the cardiac end of the stomach with extension 
upward into the esophagus for about 1 inches A few 
enlarged lymph nodes were felt in the gastrohepatic 
omentum near the cardia The liver was normal The 
tumor was deemed operable and the wound was closed with 
through and through steel w ire sutures The patient was 
placed on the right side and the left thoracic cavity opened 
through the eighth interspace The eighth, seventh, and 
sixth nbs were divided close to the spine The lower a 
inches of esophagus were tnvolved by the new growth One 
enlarged mediastinal node just proximal to this point was 


Fig «3 Case 13 Photograph of operative specimen 
removed The diaphragm was split and the stomach was 


esophagus was removed with as much of the gastrohepatic 
ligament as was feasible An intrathoraeic end to-side 
esophagogastrostomy was now performed, two layers of 
fine silk sutures were u«ed The stomach was telescoped 
over the suture line and anchored to the mediastinal pleura 
and diaphragm The latter structure was dosed about the 
transplanted stomach A stab-wound was made in the sub- 
jacent intercostal space for an under water drainage tube, 
and the operative wound was closed 

During the course 0/ the operation, which consumed a 
hours, a transfusion of 730 cubic centimeters of blood was 
given The pulse varied between 90 and 138, and the 
aystobc blood pressure between 14S and 98 
The resected specimen showed an infiltrating adeno- 
carcinoma ol the cardiac end ol the stomach with involve- 
ment of the lower esophagus Only one node showed 
metastatic carcinoma (fig 10) 

The first day after operation the temperature was ioj 8 
degrees f , respiration, 24, pulse, 120 Sanguineous fluid 
discharged through lube The second day after operation 
the tem|*rature was 104 degrees f , respiration, »4 10 V < 
pulse, 118 to 126 The fourth day, temperature was 101 
degrees f , respiration, 20, pulse, 116 One dram of water 
« as sw allow ed ev ery half hour w ithout difficulty Amount 
of fluid swallowed was rapidly increased thereafter from 
the first day, a continuous intravenous dnp of 5 per cent 
glucose in saline was maintained supported by the 
necessary amount of insulin Dr S S Bernstein cared lor 
the diabetic condition The seventh day, temperature was 
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100 degrees F.; respiration, 22; pulse, 84. Little discharge 
came through the chest tube. The operative wounds were 
clean. All sutures were removed. On the ninth day after 
operation the chest tube was removed. Temperature was 
normal, and patient was taking fluids well. On twelfth day 
phlebitis of left leg with marked edema up to knee was 
noted. General condition was excellent. Blood sugar was 
US milligrams per cent. 

The subsequent course in the hospital was one of con- 
tinued improvement. The phlebitis subsided completely, 
and the urine remained sugar-free. The patient was 
swallowing most foods by the twenty-first day. Upon dis- 
charge, June 22 , 1940, the hemoglobin was 70 per cent, and 
the red blood cells numbered 3,800,000. 

It is now 5 months since operation. She has regained her 
lost weight. She swallows all types of food without diffi- 
culty and, what is most difficult to explain, she is free of all 
symptoms of diabetes mellitus and no longer needs insulin 
(Fig. 11). 

Case 13. H. S., male, aged 67 years, was first seen June 
14, 1940, when he complained of dysphagia of 2 months' 
duration. This was accompanied by lower substernal pain 
and hiccup. The dysphagia increased slowly until he was 
able to swallow only liquids. He had lost approximately 5 
pounds. He had had lobar pneumonia in 1914, and again 
in 1920. 

Physical examination disclosed an elderly man, weighing 
132 pounds, heart and lungs, negative; no enlarged lymph 
nodes; abdomen, negative. An esophageal roentgenogram 
showed a small filling defect at the cardia, with marked 
obstruction in the lower esophagus. 

He was admitted to Mt. Sinai Hospital, where esopha- 
goscopy (Dr. R. Kramer) revealed an obstructing, ul- 
cerated neoplasm, beginning at 40 centimeters from the 
incisor teeth. The biopsy specimen showed an adenocar- 
cinoma. Aside from a mild anemia, all laboratory ex- 
aminations were negative. 

Operation was performed June 28, t940, under avertin- 
ethylene anesthesia. Exploration of the upper abdomen 
through a high left rectus incision revealed the presence of 
a small neoplasm at the cardia, without palpable enlarged 
nodes. The tumor was locally operable. However, 
metastatic nodules were found in the liver, and the ab- 
domen was closed. Convalescence was uneventful, and the 
patient was discharged. He died of his disease 2 months 
later. 

Case 14. I. G., female, aged 52 years, was first seen 
June 22, 1940. She complained of dysphagia of 8 weeks’ 
duration. She noted that swallowed solid food seemed to 
stop at a point behind the ensiform cartilage and was fre- 
quently regurgitated. The dysphagia increased in severity' 
until she was able to swallow only liquids. There was no 
pain. The weight loss was 10 pounds. The past, personal 
and family history was negative. 

Physical examination disclosed a small, thin, somewhat 
anemic woman, weighing 90 pounds. The heart and lungs 
were negative. No abdominal masses were felt. Pelvic and 
rectal examinations were negative. The esophageal roent- 
genogram showed a small, irregular filling defect in the 
lower esophagus just above the diaphragm, with moderate 
obstruction. 

She was admitted to Jit. Sinai Hospital, where further 
study showed absence of free hydrochloric acid and marked 
diminution of combined acid in the gastric contents. There 
was moderate secondary anemia. Esophagoscopy disclosed 
an obstructing tumor, starting at 38 centimeters from the 
incisor teeth. The biopsy specimen showed fragments of 
esophageal wall infiltrated by adenocarcinoma. 

Operation was performed June 28, 1940, under avertin- 
ethylene anesthesia. After a preliminary transfusion, ex- 



Fig. 14. Case 13. Roentgenogram of esophagus and 
stomach showing intrathoracic position of upper stomach 
and the site of the esophagogastric anastomosis. 


ploiation of the upper abdomen through a high left rectus 
incision revealed a small neoplasm at the cardia which ex- 
tended upward to involve the terminal portion of the 
esophagus. Although the tumor was resectable, the finding 
of metastatic nodules in the liver rendered the condition 
inoperable. A Janeway r gastrostomy' was performed. Con- 
valescence was uneventful, and the wound healed by first 
intention. The patient succumbed months later. 

Case 15. A. M., male, aged 60 years, referred by Drs. J. 
Piller and L. G. Shapiro of Paterson, New Jersey', was seen 
May' 24, 1940. He gave a rather disconnected history', but 
the essential symptoms were indigestion for 33 years, con- 
sisting of epigastric fulness and belching, and midepigastric 
pain relieved by soda and food. During the past month, 
epigastric distress had been more or less steady and was 
more severe after meals. At no time had there been any 
dysphagia or vomiting. The patient had lost 15 pounds 
during the preceding year. 

Physical examination disclosed an elderly' man, in fairly 
good condition; heart and lungs, negative; no enlarged 
nodes palpable; abdomen, negative; blood pressure, 118/64. 
The esophageal and gastric roentgenograms showed a 
finger-tip defect in the cardia and lower esophagus, with 
minimal obstruction (Fig. 12). 

He was admitted to Jit. Sinai Hospital June 2, 1940. 
Laboratory tests revealed hemoglobin of 63 per cent; red 
blood cells, 3,650,000; white blood count, normal; urine, 
negative; Wassermann, negative. Gastric analysis showed 
no free hydrochloric acid, a total acid of 50, and a faint 
trace of blood. Esophagoscopy' (Dr. R. Kramer) disclosed 
a friable ulceration, at 40 centimeters from incisor teeth. 
Biopsy specimen from edge of ulcer showed adenocarcinoma. 
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Preoperative preparation consisted of a transfusion of 
500 cubic centimeters of whole blood, administration of 
sulfanilamide, a high.caloric liquid intake, the correction 
of a mild gum infection, and cleansing irrigations of the 
lower esophagus 

Operation was performed June 6, 1940, under avertin- 
ethylene anesthesia Exploration of the upper abdomen 
uas made through a small rectus incision A tumor was 
felt at the cardiac orifice, with extension upward into the 
esophagus There were no enlarged nodes, and the liver 
was negative. The wound was closed with through and- 
through steel wire sutures. The left thoracic cavity was 
now opened through the eighth interspace and the eighth, 
seventh, and sixth nbs were divided close to the spine The 
esophagus was exposed and a radial incision was made in 
the diaphragm The upper stomach w as mobilised by divi 
sion of the left gastric and gastroepiploic vessels and the 
tumor- bearing portion of stomach and esophagus was re- 
sected (Fig 13) An intrathoracic end to-side esophago 
gastrostomy was then performed, two layers of fine silk 
being used. The stomach was telescoped over the suture 
line and anchored to the mediastinal pleura and diaphragm 
The phrenic nerve »a* not disturbed, hut huge h ranches 
ol the vagus » ere sacrificed An under water drainage tube 
was inserted through a stab wound in the subjacent inter- 
costal space and the wound was closed— time, a hours and 
S minutes Dunng the course of the operation, a trans- 
fusion of 500 cubic centimeters was given The pulse 
varied between 83 and 136 The systolic blood pressure 
was fairly steady at 118 millimeters mercury. 

On first day after operation temperature was 104 4 de- 
grees F; pulse, 120, respiration, 26 Nine and one half 
ounces of bloody fluid drained from the intercostal tube 
On second day, temperature was 103 degrees F, pulse, 
no, respiration, 30 Drainage from tube amounted to 3 
ounces On third day, patient’s condition was excellent 
temperature, 102 degrees F , puke, 08, respiration, *6 
On fourth day, temperature was 100 degrees F ; pulse, 104, 
respiration, 26 SmaUsipsofwaterwereswallowedwithout 
difficulty Thereafter the linuid intake by mouth was 
rapidly increased On seventh day, the intercostal tube 
was removed The operative wounds healed per pnmam 
All sutures were removed 

The patient’s convalescence was uneventful Tbc food 
intake was increased rapidly By the eighteenth day, he was 
swallowing all types of pureed foods and finely ground 
meats He was discharged from the hospital on the 
twenty third postoperative day 

Now , almost 5 months later, his general condition is ex- 
cellent He has gained approximately j 5 pounds and eats 
without difficulty (Fig 14). 
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THE PRIMING ACTION OF STILBESTROL ON THE 
GRAVID HUMAN UTERUS 

A. R. ABARBANEL, M.D, New York, New York 


O UR present day knowledge of the com- 
I bination of circumstances leading to 
I the onset of labor has been logically 
presented, rationally analyzed, and 
clearly correlated by Reynolds, who thus sum- 
marizes the situation: . there is no known 

single cause for the onset of labor as the nu- 
merous theories of the past and present, imply. 
Rather, it now seems that parturition begins as a 
result of the gradual accelerating convergence of a 
number of factors, structural, humoral, nervous, 
nutritional and circulatory, which, at a time 
characteristic of each species and adapted to the 
morphological conditions present in each, are so 
associated that they lead to evacuation by the 
uterus of its contents” (n). 

Although the exact role played by estrogen is 
still not fully understood, most observers agree 
that estrogen is the main sensitizing factor for 
uterine muscle, including that of the human 
(xo, 12). It was on this basis that the use of 
estrogen was introduced into clinical obstetrical 
practice by Robinson, Datnow, and Jeffcoate. 
Using the so called “natural” estrogens (estrone, 
estradiol, and their benzoic acid esters), these 
workers reported very encouraging results in the 
management of missed abortion and labor and 
of uterine inertia developing during the course of 
labor. Attempts to induce abortion in the early 
part of pregnancy (7 to 14 weeks) were uniformly 
unsuccessful (12). When even relatively huge 
doses of the natural estrogens were used for the 
induction of labor, the results were not very 
encouraging (8, 12, 14). 

In a subsequent report Jeffcoate carefully 
analyzed the possible r 61 e that estrogen may 
play, while he further emphasized the excellent 
results obtained with large amounts of the natural 
estrogens in the management of uterine inertia 
and missed labor and abortion (6). 

In order to confirm and extend the original ob- 
servations noted with the natural estrogens, 
these studies were undertaken (2). The following 
considerations prompted the choice of the svn- 
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thetic estrogen, stilbestrol. In the first place, 
stilbestrol retains most of its potency when ad- 
ministered orally (5). This method of giving the 
drug thus necessitated a minimum of nursing 
care, while the patient was not subjected to the 
discomfort of a series of injections. Second, stil- 
bestrol is not inactivated by the liver (16), while 
estrone and estradiol are (3, 15). Third, the 
natural estrogens when given in oil parenterally 
are slowly absorbed, while stilbestrol is rapidly 
absorbed from the intestinal tract (4). In sum- 
marizing these factors, then, we note that the 
administration of stilbestrol orally leads to a 
rapid accumulation of highly active estrogen in 
the circulating blood. 

While these studies were well under way (2), 
Peel reported that from 10 to 50 milligrams of 
stilbestrol produced good results in 6 of 13 cases 
when used for the induction of labor, while, in 
uterine inertia, success, in whole or in part, was 
observed in 63 per cent of 11 cases (9). In 3 
cases of missed abortion and labor, Peel noted 
excellent results. Jeffcoate recently extended his 
observations on the management of missed abor- 
tion and labor with estrogens, including stilbes- 
trol, reporting excellent therapeutic response (7). 

PROCEDURES AND RESULTS 

Twenty-one cases were studied. These were 
divided into 4 groups: induction of abortion, in- 
duction of labor, missed abortion and labor, and 
uterine inertia. The pertinent data are outlined 
in Table I. 

After various trials, the following routine was 
finally adopted. Ten to 15 milligrams of stilbes- 
trol was given orally each hour for 10 doses, mak- 
ing a total of 100 to 150 milligrams of stilbestrol 
administered over a period of 10 hours. From 1 
to 8 hours after the last dose of stilbestrol, a 
routine induction 1 was started. The time interval 

5 Thc technique oi the routine induction used in this clinic is as 
follows: 6 a.m. castor oil, 7 ounces; 7 a.m., quinine, 10 grains; 
S a.m., hot soap suds enema; 10 a.m., posterior pituitary extract, 
3 minims; 10:30 a.m., repeat same dose; xx a.m.. repeat same 
dose; 11:30 a.m.,repeat same dose. If labor does not ensue in 7 
hours, the following is done: 7 p.m., hot soap suds enema; 7:30 
p.m., posterior pituitary extract, 3 minims; S p.m., repeat same 
dose; S.'3o p.m., repeat same dose, 9 p.m., repeat same dose. As 
soon as^acuve labor pains begin, the posterior pituitary extract is 
discontinued. If labor does not begin within 4S hours by this 
procedure, the induction is considered as unsuccessful. 

2 57 
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intervening before the beginning of the induction 
was very variable at first, for the effect of the estro- 
gen alone had to be evaluated. In fact, some 
cases received stilbestrol alone without subse- 
quent medication in order to ascertain if estrogen 
alone would precipitate the onset of labor. When 
a routine induction had been previously given, an 
interval of at least 48 to 72 hours was allowed to 
elapse before stilbestrol was started. If labor did 
not ensue after quinine, posterior pituitary ex- 
tract was given. If pains were transient, tire 
oxvtocic was repeated. The maximum number 
of doses which was used in this series was four, 
except in the group in which the induction of 
abortion was attempted. 

Induction of abortion. There were 5 cases in 
this group, 4 being multiparas. They were from 
7 to 12 weeks pregnant. A Friedman test in each 
was positive. The indication for interrupting 
pregnancy was constitutional, not local, in each 
instance. Stilbestrol was administered orally in 
divided amounts, the total dosage ranging from 
100 to 250 milligrams over a period of 12 to 72 
hours. This was followed by a complete induction 
including pituitrin, one patient receiving an 
additional course of ergonovine, 1/320 grain, 
three times a day for 3 days. In 2, uterine cramps 
occurred as though menstruation was imminent, 
after pituitrin was given. In a third patient, 
slight and transient vaginal spotting resulted. In 
the primigravida, the nausea that was already 
present, was aggravated by stilbestrol. This was 
allayed to a great extent by the simultaneous ad- 
ministration of bile salts (2). 

In each case, the attempt to produce an early 
abortion proved entirely unsuccessful, erven though 
massive doses of stilbestrol, combined with potent 
oxytocics, were used. 

Induction of labor. Ten cases were included in 
this group. In 7, the indication for terminating 
pregnancy was a progressive or fulminating 
toxemia unresponsive to conservative measures. 
In the 3 others, there was one case each of eclamp- 
sia, post maturity associated with rheumatic 
heart disease, and an elderly primigravida with a 
large baby and a border line mid-pelvis. 

As a rule, the procedure outlined was followed. 
The exceptions are detailed in Table I. In 2 pa- 
tients, Cases 6 and 7, 2 previous complete induc- 
tions 48 hours apart failed to institute labor. In 2 
others, Cases 8 and 9, a previous induction, in- 
cluding the use of extraovular catheters and 
cervical packing in 1, Case 8, did not precipitate 
labor. In each of these 4 cases, labor ensued only 
after first priming with stilbestrol and then using 
oxytocics. Since the claim might be made that 


the previous induction had served to sensitize the 
uterus in some way, the routine induction was 
omitted in other cases. In some, the toxemia was 
so severe that it was deemed wiser to help insure 
a successful induction by first priming with 
stilbestrol. 

In only 1 instance, Case 13, did the uterus fail 
to respond to oxytocics after the preliminary ad- 
ministration of stilbestrol. The results in the 
other 9 cases were considered excellent, even 
though 2, Cases 9 and 15, required a second 
course of stilbestrol. 

The following cases are presented to illustrate 
the method of approach. 

Case 6. J. B., 118605, aged 23 years, white, secundigra- 
vida, primipara, was admitted to the antenatal cardiac 
ward because of an attack of acute rheumatic fever with 
cardiac and joint manifestations during her fifth month of 
gestation. After almost 3 months of bed rest, she was 
vastly improved clinically except for a mild tachycardia of 
around no. She was closely observed until term. After 
she was past due for 1 week, a medical induction without 
pituitrin was given with no results. A few days later, a 
complete induction with pituitrin was given with no effect. 
Two days later this was repeated with the same negative 
results. The cervix was still moderately firm and un- 
dilated. Three days later, when she was i$ days overdue, 
she received 25 milligrams of stilbestrol for 3 doses at 7, 8, 
and 9 p.m. The next morning she received 10 milligrams 
of stilbestrol every hour for 5 doses, making a total dosage 
of 125 milligrams. This was followed by a routine induc- 
tion. After the first dose of pituitrin she began to have 
irregular contractions which seemed to die out. Five hours 
later she received a second dose of pituitrin, irregular con- 
tractions reappeared, but soon became strong and regular. 
She delivered spontaneously 6 hours later of a normal 
female child weighing 9 pounds, 3 ounces (4,167 grams). 
Total labor, then, counting from the first pain was 1 1 hours, 
even though active labor lasted only 6 hours. Lactation 
set in normally and was fully adequate. 

Case 8. V. G., 116,251, aged 20 years, Porto Rican, 
secundigravida, nullipara, was admitted to the toxemia 
ward because of epigastric distress, marked blurring of 
vision, and ankle edema. Her past history revealed that 
she had had eclampsia 11 months before. 

_ She was 8 months pregnant. Blood pressure on admis- 
sion was 215/ r6o. Urinalysis disclosed 4 plus albumin and 
many hyaline and granular casts. Examination of the eye 
grounds showed signs of recent hemorrhage, papilledema, 
cotton wool exudate, and a definite narrowing of the ar- 
teries. The fetal heart was regular in rate and rhythm. 

A modified Strog onoff regimen was instituted. Blood 
chemistry studies showed a urea-nitrogen of 34.7, creatinine 
of 2-0; sugar of 94; uric acid of 8.3. Two rubber catheters 
were introduced extra ovularly, the cervical canal was 
tightly packed and a routine induction started, pitocin 
being used. She failed to go into labor. Temperature rose 
to 102 degrees. At this time the fetal heart sounds dis- 
appeared. Two days later, the urea-nitrogen was 53.5; 
creatinine, 3.1; and uric acid, 8.3. She was then given 10 
milligrams of stilbestrol orally every hour for 10 hours, 
making a total dosage of 100 milligrams. This was f ollow ed 
by castor oil, a hot enema and 10 grains of quinine. Follow- 
ing the latter she went into active labor. In 3 hours and 
10 minutes she delivered a stillborn infant. On the next 
day, the blood chemistry studies revealed essentially no 
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_ Two houi^ later the patient’s blood pressure was 40/0 
Eight hours after injury his blood pressure was 50/10 

The day of the accident was slushy and because of the 
sudden application of the train’s brakes, the undercarriage 
of the cars had rained snow, mud, and sand os er the limbs. 
This material w as ground up and mired with clothing, huge 
flaps of skin, muscle, and bone. The ends of the stumps 
were ragged and extensively macerated. 

Ten hours after injury the patient complained of pain in 
the [eft chest. He was irrational and was tossing from side 
<0 side complaining of pain in his feet and legs An electro- 
cardiogram showed smus tachycardia His blood pressure 
remained about the same 

Twenty hours after injury a pronounced foul odor was 
emanating from the stumps Large doses of morphine were 
needed to control him He was coughing He was irra- 
tional His hlood pressure had shown no rise A consultant 
Confirmed the diagnosis of pneumonia and sulfapyndine 
was substituted for the sulfanilamide he had been getting. 
He stdi received neoprontosd His temperature was 1014 
degrees by axilla 

It was evident that nothing at this time coold be done for 
the patient's lower extremities. The gauze was removed 
from the stumps and they were completely enclosed in 
shaved ice to a inches a bore the extent of tissue damage 
No tourniquets were applied Within t hour folio wing the 
application of the ice all pam ceased in the lower limbs. 
Soon the foul odor from the stumps vanished The patient 
scroa became quite rational and it was possible to take his 
temperature by mouth. The icing profoundly affected hi* 
temperature because it fell toq? a degrees by mouth Heat 
blankets were applied over the patient’s body and bis tem- 
perature again rose to around rot o degrees by mouth 
Supportive treatment was given including blood lie was 
grven three Successive prophylactic doses of combined sera 

On Monday afternoon, December a, jS boon after in- 
jury the patient’s condi tion had markedly unproved. Blood 
pressure was 1 10/60 F ever was ro» degrees by mouth. 
The pneumonia was not progressing At this time the pa- 
tient was taken to the operating room and under ethylene 
anesthesia both lower extremities were elevated, high tour- 
niquets were applied, and a simultaneous bilateral amputa- 
tion was done On the left side the site was through the 
mid-lhigh and on the right side the site was through the 
lower third of the thigh A 'fish mouth’ type of incision 
was used. The muscle jumped and retracted smartly. The 
flaps were allowed to fall together Soft rubber drains were 
inserted and a few loose silkworm suture* were used to 
gently approximate the flaps There was no redness, in- 
duration, or eccbymosis ol either thigh at or below the site 
of amputation During operation his blood pressure fell 
from x 10 to 105. He was transfused on the operating table 

The day following operation the patient broke into a 
profuse sweat. His iever dropped by crisis to normal His 
chest condition rapidly resolved Since that time the pa- 
tient’s recovery has been uneventful His fever never ex- 
ceeded 100 degrees by mouth and after the sixth post- 
operative day it has been normal Fiv e days after surgery 
the patient was sitting Up in bed reading a paper and smok- 
ing his pipe The stumps were healing kindly w ith no signs 
of induration, infection, or slough of skin or other tissue 
Drainage from both stumps was diminishing ana at the 
end of 6 weeks both stumps were practically healed 

The appearance of the amputated parts was interesting 
They were cold and firm. There was no gross evidence of 
infection or inflammation The muscle was red and healthy 
looking. The fascia glistened There were no blood clots 
Thu was probably due to the washing achieved by the 
melting ice The blood was red and fresh looking The mud 


and sand w 

dent. The particles of sand stood out in bold relief oil u/c 
surface oi the tissue with no signs of slicking to the tissue 
as is so often seen in wounds that are softened by disinte- 
gration of tissue. The subcutaneous fat was firm. There 
was no odor except from a few soft, bluish while tags of 
skin w hich had not been included in the ice 


A case has been presented of traumatic ampu- 
tation in which ice was used to surround the 
members in order to prevent the advance of bac- 
terial infection. The purpose of this was to obtain 
time in which the patient's general condition 
could be improved sufficiently to permit major 
surgery. In this case 58 hours elapsed between the 
time of accident and the surgical amputation of 
both limbs through the thigh. 

This case does not permit one to say whether 
the oral sulfapyndine, the intramuscular neopron- 
tosil, the local sulfanilamide, or the local icing was 
the determining factor in the result. The lack of 
cultures taken from the wounds limits effective 
discussion. It would seem, however, that icing 
did stop local pain, did materially aid the patient 
in combating shock, and did stop all odors ema- 
nating from the stumps. The patient’s improve- 
ment was remarkable following the application of 
the ice. The pieces of skin not included in the ice 
were gangrenous while equally detached pieces of 
skin that were included in the ice were well pre- 
served. Physiologically and bactcriologically the 
procedure would seem to be sound. 

If upon continued investigation these findings 
are confirmed, the method advocated by Allen of 
cooling limbs might find wide application in se- 
vere wounds in both civil and military life. This 
cooling might be effected by ice or gas. It would 
be of use not only in extremities that might be 
saved but it would be of value in holding infection 
in abeyance in hopelessly traumatized limbs or 
parts in those cases in which surgical aid is not 
immediately forthcoming either because of the 
patient or because of the circumstances under 
which the accident occurred. 

Undoubtedly ice has been used for the purpose 
reported hete but the writer was unable to find 
reference to any such case. With this in mind it 
is hoped others will try the method to see if the 
principles advocated by Allen and applied here are 
substantiated by extensive clinical experience. 
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It seems impossible to sterilize largo open 
areas, but careful evaluation of the general 
condition and of the gross appearance of the 
granulations and surrounding tissues usually 
suffices for the determination of the time for 
operation, and many deep bums are ready for 
grafting in 3 weeks' time. 

The general condition of the patient is 
directly reflected in the wounds and, of 
course, should be considered primarily in all 
instances. Gentleness in all manipulations is 
always an essential of care, 

A graft of from one-half to three-fourths of 
the thickness of the whole skin is perhaps the 
most useful in making repairs of raw surfaces. 
This could be designated as a “thick Ollier- 
Thiersch'’ or as a “thick split-graft." (The 
original Ollier-Thiersch graft was described as 
being cut just through the papillary laser of 
the epidermis which makes it very thin with- 
out any derma; however, the thin pad of 
derma happens to be a most important part 
of a skin graft.) 

When large areas arc to be covered, it is 
necessary to obtain large thick grafts without 
cutting entirely through the derma so that 
healing of the donor site can occur rapidly 
without leaving any further defect. The deep 
glands left behind in the derma of the donor 
site “dc-diiTcrcntiatc" into squamous epi- 
thelium and cover the surface in from six to 
eight days. This ran be show n microscopically 
and is a eery interesting study in wound heal- 
ing, and might be considered as a reverse of 
the process of carcinoma formation. As many 
as five “crops "of skin has c been cut from the 
same area and as little as nineteen days have 
been required for the production of a new sur- 
face suitable to supply another crop There 
must be careful protection of the donor sites 

The most neeessan equipment in obtaining 
split sktn grafts is a very sharp, long knt/e of 
the amputation variets Large graft* may be 


cut rapidly, and the larger they arc the more 
easily they may be applied; grafts up to eight, 
ten by fisc inches may be obtained from suit- 
able thighs. With some practice the thickness 
can be easily graduated with free hand-cut- 
ting; one should realize that the thickness of 
the graft should depend on the relative full 
thickness of the skin of the area. This thick- 
ness varies greatly in different parts of the 
body and in different patients, so that a set 
thickness cannot be described for this graft. 
The essential is that it be cut thick but not 
too thick to prevent the donor site from heal- 
ing promptly. 

With mechanical aids such as the derma- 
tome, the suction retractor, or by elevation of 
the skin with large tenacula, fairly large graft* 
may bccutcven from the abdomen. Rut pat- 
ented equipment does not cut the graft and 
care has to be exercised in their use not to cut 
through the derma. 

These grafts are applied to the prepired 
area, and held at about normal skin tendon 
with No. 000 silk sutures all around and with 
multiple mattressing sutures over the surface. 
In suitable arras the grafts may be spread 
out and then “ snubbed " in place w ith a sterile 
fine me*h roller bandage. 

Either saline or grease fine mrsh gauze 
dressings arc used according to the degree of 
contamination thought to lx- present, and 
pressure is obtained over the arra with me- 
chanic's cotton waste or marine sponges 
bound on firmly with heavy gauze rolls The 
application of pressure to the dressing* b * 
fundamental os important as any other opera- 
tive step 

Many method* of cutting split graft* have 
been described anil different term* applied 
to the graft If the full thkkncs* of the skin 
is not taken, then theskin nrce**arih ha»been 
split in two ami the graft 1 * at least anatomi 
rally a “split'’ graft To have a new type of 



267 


t T) 1T0U1^ S nner tnen, ®any °[ 

. -u be the younger qU } re ment 

^SiSSsiS ss^ssi? 


dbhWe, anh ^ certa m in c {t ls teem ^ ovm res 0sler pointed 

■which a 


® »' r„ e ; to ^ ^ - oduct of » *«- 

t £2S?«-“ 2 oW-ity *£» » e tie tepee-- 

“give .X»“ STBv ro ^« -*»SU. ° ! ‘t ^ntentsfo. 
the area to norm h ^ oublesom e a " d ieq “ **. “pieties one of the ^ 


£«-» “Tbe S3»— “ d ^ **. ^JcTone of **££%>** 

Sc ".cSs*- jrS 

^S^=2is SSSssSss 

£=55 £se?= -«=■-• •* -*r: 

fot ** ie ^" om tie ***??£** and M f ’ X' creation of tie '“T believes til 

Seitve been «-*££, been *** £,&**»** ^ed to carry »* * 




• -r\ — 

5 °fTe cteition of tie ! “™”e believes *at 

s^sgsSs 

s - instances - - 

r ta bio«. 

T7T1^DAME^ TAL quainting the old« 5 " S bas moved onjrom 

A -pORUAl J^ BLE MS develop®^ base d only ' an d 

SURGICAL PR UK be the time vrhen h . oiogyi chemist^ 

t the next meetmg ot tne thology- _ i n> t soU rces of msp 

T 2 X&ZZ~& esx^Ss:^ 
k£Ss=£s SsSs^— 


inches T I o sanate inches has ^ 

a total of 600 sq laborious us 

inis to6 leBat.»iJie moietrfio „ 8 ^o> 
thichness g ra n y instances 

pedicle tops “ B«*>« »«>*>■ 

avoided. 


X- T onttiee mornings * = — al be 

Rations of adva»« “ £nslversity 

Se ^ eeP'^ S dn general tie Sep- 

departments of sur D - 














SURGERY, GYNECOLOGY AND OBSTETRICS 


ool of date by the time it reaches the press. The 
small amount of space devoted to the use of heparin 
in vascular surgery is an example of this type of 
defect. Thomas Doc class 

T HIS year marks the fortieth anniversary of the 
Year Book series and the ninth or the Year 
Book oj Radiology * The editors have co-operated 
in 'Celebrating this anniversary year by contrib- 
uting previously unpublished papers on subjects 
with which they have been prominently identified. 
Dr, Waters’ paper deals with preoperative irradia- 
tion of renal tumors while Dr. Kaplan reports on his 
rich experience with the treatment of amenorrhea 
and sterility. A very readable preface, “The Story 
of the Year Book of Radiology" by the publishers, 
adds considerable interest to the volume. 

As in previous years this edition covers the prog- 
ress of radiology during the past year in a concise yet 
adequate manner. The selection of the material to 
be reviewed by the editors reflects the value of their 
wide experience and sound judgment. It is of inter- 
est to note that there has not been such a marked de- 
crease in available contributions from abroad as 
might be expected. Whereas the diagnostic section 
of the 1939 edition consisted of approximately 4s per 
cent of foreign articles, in this edition slightly less 
than 35 per cent of the material came from foreign 
sources. Dr. Kaplan, however, mentions the effect 
of the international situation as reflected by the 
value of the articles dealing with radiothcrapcutics 
published abroad The safeguarding of radium in 
the countries at war has become a problem. Provi- 
sions have been made in some countries for under- 
ground storage to prevent loss and scattering of 
radium following explosive destruction. 

A review of this edition impresses one with the 
continued grow th and expansion of the science of 
radiology It would be superfluous to attempt to 
select particular papers as outstanding. Every page 
contains items o( interest and importance. The Year 
Book of Radiology has proved its value during the 
past years The same excellent qualities are pre- 
served in this edition The reviewer finds it indis- 
pensable in his work and ventures to say that this is 
the feeling of the great majority of radiologists. It is 
recommended without reservation not only to the 
radiologist but to any physician who is interested in 
acquainting himself with the recent advances in 
radiologic diagnosis and radiotherapeutics. 

Earl E Baith. 

T hat wound surgery 13 simply good surgery is 
brought out sigmhcantly in Bailey's introduction 
to Surgery of Modern Warfare * with the observation 
that if the onl> message conveyed by the book were 
to make the distinction clear between wound exci- 
Tpe luolui tv*>* o» turnover tlufnoni Edited I7 CWIc* 
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sion and debridement, the volume “would be worthy 
of study by the war surgeons." About this distinc- 
tion between wound excision and debridement can 
be written the whole rationale of the local treatment 
of wounds. 

The material contained in the volume at hand is 
divided into 8 sections and 54 chapters The first 
two sections, or a slight one-third o! the book, is 
given over to a consideration of wounds in generat, 
while the remainder of the book }s devoted to the 
consideration of wounds as they affect the various 
regions of the body. No Jess than sixty-five surgeons 
and other specialists have contributed, and from 
this authoritative and succinct compilation, ably 
edited by Hamilton Bailey, may be obtained the best 
picture of war surgery today. Written possibly 
somewhat hurriedly and under stress of disruptions, 
this may serve rather as commendation than as ad- 
verse criticism since the contributors have daily 
forced upon them the importance of their observa- 
tions and the necessity of brevity of expression. 
Repetitions and inconsistencies in the presentation 
of material will doubtless be ironed out in subsequent 
issues and are not to be considered entirely a fault 
since they represent the diversity of opinions which 
make surgery a growing science. 

Wounds in warfare are considered in relation to 
the agents causing them, in order that proper appre- 
ciation of the possible extent of damage may be 
obtained Surgeons with experience in the war of 
1914-18 are already familiar with the action of vari- 
ous types of bullet and shell fragment injuries and 
the extensive disruptive and concussion effects of 
modern high velocity missiles which may extend far 
beyond the area of apparent damage. The effect of 
the aerial bomb, however, has not been so well 
known and experiences with these wounds are par- 
ticularly illuminating 

A brief discussion of current concepts of the causes 
and management of shock is followed by a lengthier 
discussion of transfusion and infusion, with exten- 
sive directions on methods. In view of the rather 
remarkable advances that have been made in the 
past year in the use of serum and plasma, it comes as 
a surprise to see so little space given over to a dis- 
cussion of it Some specific instructions regarding 
amounts of fluids, simple methods for detennining 
patients’ needs, and for establishing indications for 
various fluids would add greatly to the value of this 
chapter. 

The great numbers of burns seen in the present 
conflict, particularly those involving the face ana 
hands, have made this a most important topic. In 
view of the recent controversy regarding the use oj 
tannic acid on hands and face, it has been somewhat 
surprising to see that this question is not more thor- 
oughly discussed. f 

The chapter dealing with the local treatment ol 
recent wounds emphasizes the principles of treat- 
ment and the importance of cleansing to convert* 
contaminated and devitalized wound into • rela- 
tively clean and viable one. The excised wound 
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must be given “tissue' support to prevent or control 
edema, and immobilization to give complete rest to 
the injured part.” Primary closure, while often pos- 
sible, should be done only when the patient can be 
carefully watched. More often the wound should be 
packed with vaseline gauze and the dressings changed 
very infrequently. Immobilization on splints does 
not seem as perfect as that in a plaster encasement, 
although this method “must be considered to be 
still on trial.” Carrel-Dakin treatment is still appli- 
cable in certain types of wounds. 

In the local management of infected war wounds, 
excision is no longer possible and active intervention 
is undertaken for certain definite reasons only; 
namely, the presence of retained purulent secretion 
under pressure, impending or developed gas gan- 
grene, penetrating wounds containing debris and 
foreign material, and compound fractures in which 
the bone fragments have led to widespread disrup- 
tion of tissues. The operations must be carried on 
with the utmost gentleness, free wide exposure ob- 
tained; accurate hemostasis secured; blood clots, 
foreign bodies and obviously devitalized tissue, espe- 
cially muscle, excised; and free drainage secured. 
Here too the closed method of treatment offers the 
advantages of complete rest and the avoidance of 
interference with the wound. 

Gas gangrene, uncommon during the Spanish 
Revolution, was frequent in France in 1914-18, and 
in the casualties in France in the present war. The 
prophylactic treatment by adequate initial surgical 
care is stressed and local implantation of sulfanila- 
mide or sulfapyridine is advised. Serum is advisable, 
though its value is still not established. X-ray treat- 
ment is recommended. 

The short chapter by Flemming on the bacterio- 
logical examination of wounds is one of the most 
important in the book. Especially significant is his 
distinction between primary and secondary infec- 
tion. He brings out not only the potential sources of 
each type, but the wound conditions which favor 
growth. 

Delayed primary suture of wounds is indicated in 
those cases in which, after cleansing and excision, 
some doubt still exists as to the cleanliness of the 
wound. Secondary suture may occasionally be 
accomplished after a wound has become clean, pref- 
erably between the fourteenth and twenty-first day, 
before fibrosis becomes too great. 
t The chapter by Mclndoe on skin grafting empha- 
sizes quite rightly that large surfaces should not be 
allowed to heal by scar tissue, but should be grafted 
at the earliest possible moment. In the preparation 
of raw surfaces, the author might stress somewhat 
more forcefully the use of pressure dressings, and 
more space could have been devoted to the technique 
of dressing grafts, the length of time pressure should 
be maintained, and other details of after care. 

The chapter dealing with wounds of the thorax is 
clearly written, terse, practical, and well illustrated. 
It is pointed out that in bomb blast injuries the lung 
is compressed by the chest wall — not exploded by 


inrushing air. Many lives may be saved by immedi- 
ate temporary closure of sucking wounds of the 
chest. Hemothorax and hemopneumothorax are 
best treated by aspiration and air replacement in 
cases which cannot be submitted to early operation. 
In this way may be overcome the objections to 
aspiration on the grounds that further lung hemor- 
rhage is encouraged when tamponade of hemo- 
thorax is removed. 

The acrimonious debate relative to the necessity 
of operating upon abdominal wounds with visceral 
damage was settled definitely in the early stages of 
the war of 1914-18. At the present time cases are 
classified into those in which patients are in good 
condition and operable, in collapse but capable of 
resuscitation, and in a dying condition and beyond 
aid. Time should be spent in preparing patients for 
operation, with fluids, warmth, and sedatives, re- 
gardless of the general condition. If active hemor- 
rhage is present, resuscitory measures are started 
and operation is begun as soon as preparations are 
completed. The keynote of success is gentleness and 
timeliness of operation rather than speed. Wounds 
of exit and entrance are excised as in other wounds, 
but this is deferred until the laparotomy has been 
completed. A midline incision is the best all-around 
exposure, although the transverse incision deserves 
wide usage. The methods of dealing with various 
types of intra-abdominal lesions are given in sepa- 
rate chapters. 

The chapter concerning the use of tourniquets is 
especially enlightening and the instructions and 
caution in their use are valuable. Interest in the 
immediate care of blood vessel injuries must of 
necessity center largely upon rapid and safe exposure 
for the purpose of controlling hemorrhage. Injured 
vessels must be exposed for a good distance above 
and below the site of injury, and accompanying struc- 
tures, especially nerves, must be identified. Repair 
of blood vessel injuries is described briefly and refer- 
ence is made to the use of heparin in the conserva- 
tive management of vascular wounds. 

Secondary hemorrhage, during 1914-18, was 
noted as diminishing in frequency with improvement 
in wound excision. Thus the prophylaxis of the con- 
dition is clearly indicated. Immediate control is 
best obtained by pressure rather than by tourniquet, 
which may further devitalize already badly devi- 
talized tissues. In the operative control of the 
hemorrhage, ligation of the actually bleeding vessel 
is the method of choice. Proximal ligation of the 
vessel, except in case of gluteal hemorrhage, is not 
advised. Reference is made in several places to the 
dangers of the application of heat to badly vascu- 
larized extremities. Two chapters are devoted to the 
management of arterial hematomas, traumatic 
aneurysm, and arteriovenous aneurysm. 

The chapter dealing with methods of applying 
traction to limbs, while adding nothing new, presents 
this subject in a clear, practical manner. The 
Thomas splint is carefully described as are also the 
Thomas frame, the Braun splint with its various 
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modifications by Boehler, and the many uses of 
Cramer ■wire. 

Ooe of the largest chapters in the book is devoted 
to the use of plaster-of-Paris, Careful detailed in- 
structions are given concerning the application of 
plaster to ail parts of the body, and a host of prac- 
tical suggestions are made. 

_ Wounds of the hand are treated on the same prin- 
ciples as wounds elsewhere. Primary nerve repair, 
where possible, » advised, but tendon suture is sel- 
dom permissible. Splinting in the position of func- 
tion as advised by Kanavel is justly advocated as an 
essential primary principle. Many refinements of 
technique and methods of soft tissue repair are cot 
mentioned, probably because in the author’s opinion 
such care is not usually possible in wartime injuries. 
However, certainly in civilian air-raid casualties the 
opportunity must often present itself to do a reaUy 
“bang up’’ job on a severely injured band with pri- 
mary nerve and tendon repair and primary skin 
grafting. 

The chapter on infected wounds of the hand con- 
forms m general to the classical teachings of Kana- 


vel It is difficult for the reviewer to accept the pro- 
nouncement that the warm moist pack is being sup- 
planted by dry heat, and stiff more difficult to be 
impressed by the rotation dressings of eusol, hjdro- 
gen peroxide, magnesium sulphate, and normal saline 
applied every 4 hours in rotation Isebn’s incisions 
for tenosynovitis with through and through drainage 
of the web spaces are also difficult to accept. 

Wounds and infections of the foot are considered 
both from the standpoint of wound care in general 
and from the standpoint of functional requirements 
of the foot itself. 

Two final chapters deal with knee joint and hip 
joint injuries. 

A reading of this excellently prepared volume 
strengthens one in the conviction that the war sur- 
geon must be capable of dealing intelligently with 
emergency surgery anywhere on the body. The 
medical units upon whom will fall initially the great 
mass of wounded must be made up of well trained, 
quick acting surgeons who are firmly grounded in 
surgical principles. It is to men of this type that the 
volume will be roost helpful. Michael L Mason 
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Fig r Photograph of theliverinaeaseof uncontrolled 
diabetes mellitus, taken with an endoscopic camera. 
The tip of each lobe is high lighted 
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INTRA-ABDOMINAL PHOTOGRAPHY IN COLOR 
THOMAS N. HORAN, M.D., nnd C. GRAHAM EDDY, Detroit, Michigan 


T O include in ;i hospital chart a photo- 
graph in color of an altered structure 
together with a report on the micro- 
pathology of the same tissue will add 
value to the record. This is particularly true 
of intra-abdominal disease, in the presence of 
which the usual methods of physical diagnosis, 
as palpation and auscultation, are often un- 
satisfactory and the laboratory tests incon- 
clusive. 

The photograph of the liver (l r ig. i, frontis- 
piece) shown in this article was taken by a 
camera attached to the eyepiece of a perito- 
neoscope. Biopsy photomicrographs from the 
same case are reproduced in Figures 2 to 4. 

The case history need only be briefly out- 
lined since the intent of this paper is to de- 
scribe a technique for intra-abdominal pho- 
tography. The patient is a white male, aged 
43 years, with an uncontrolled diabetes melli- 
tus, the fasting blood sugar being 337 milli- 
grams per too cubic centimeters. He is one 
of several cases in a study of liver changes in 
the diabetic. The pcritoneoscopic examina- 
tion was reported as follows: “The liver is 
normal in color, the edges are soft, round, and 
flexible. There is a filigree scarring over the 
surface of the dome on the right side, which is 
otherwise quite normal. Three biopsies were 
taken for hematoxylin and eosin, fat, and 
glycogen stains.” The photograph shows the 

From Eloise Hospital, Eloisc; and Harper Hospital, Detroit. 


region of the notch of the liver with portions 
of the right and left lobes, and the round liga- 
ment as it approaches the porta. The tip of 
each lobe is high-lighted. 

Not observed by the examining eye but sug- 
gested in the photograph is a greasy appear- 
ance of the surface of the liver which may be 
explained by the increased fat content shown 
in the biopsy stains. There is an interesting 
reflection of the round ligament on this surface 
which appears as an elbow of light extending 
over the upper portion of the left lobe. There 
arc reasons to hope that the careful, leisurely 
scrutiny of similar enlarged photographs or 
their projection on a screen may reveal details 
of value in diagnosis which are not appre- 
ciated during the time of routine peritoneos- 
copy. 

Photographs in other cases have given some 
additional information. In a case of syphilitic 
hepatitis with a liver partitioned by broad 
bands of scar, it was possible in the photo- 
graph to discriminate between the lobes in- 
volved in the syphilitic process and other lobes 
which represented only a vigorous regenera- 
tive effort. The syphilitic liver tissue was 
darker in color and covered with a delicate 
netting of scar; the new liver tissue was light 
brown in color and smooth, the biopsy show- 
ing regenerating liver cells. In cases' of cir- 
rhosis the roughened surface of the liver is 
emphasized by points of light which mark 
2 73 
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each separate nodule. A final evaluation of 
the merit of intra-abdominal color photogra- 
phy as a contribution to diagnosis cannot be 
made until more photographs are taken. 

In the paragraphs to follow the separate 
pieces of apparatus are reviewed and the pro- 
cedures employed in obtaining the illustra- 
tion are recounted. Mention is made of a few 
of the obstacles encountered 

The camera Two makes of endoscopic 
cameras have been manufactured for use with 
the peritoneoscope: the Gullbring-Jacobaeus 
endoscopic camera made by the Kifa Instru- 
ment Company in Stockholm, Sweden, and 
more recently an American-made camera of 
similar design Pictures from both cameras 
are sharp in focus and the images are clear A 
field-finder incorporated in each camera holds 
the view except during the moments of expo- 
sure when a prism is moved aside and all light 
strikes the film. 

The camera standard. Since the exposure 
time is one-half second it is essential to steady 
the camera, which must be held in any plane 
over the operating table. The base of the 
standard is weighted and to the upright is 
attached a cantilever arm using a watch-type, 
flat steel spring to balance the weight of the 
camera. Near the free end of the arm is a 
universal joint. From this extends a threaded 
screw connection to the camera tripod socket. 

The light When light is passed through a 
complex optical system, a percentage* is ab- 
sorbed by each lens in the series For this 
reason the “grain of wheat” lamp on the peri- 
toneoscope is an inadequate source of light 
for photography in color In Figure 5, A is 
shown the type of lamp now being used. It is 
a tubular bulb, one-quarter inch in diameter 
(T-2) and burns normally at 24 volts and one 
half ampere It is covered with a clear plastic 
coating to prevent shattering For our photo- 
graph two of these lamps are placed in tandem 
on a" light-carrier” (Fig. 5) These lamps to- 
gether may be overvolted to 40 volts and 1 5 
amperes Since this is just below the melting 
point of the filament, the lamps arc burning 
at their top light efficiency. Their life at this 
top burning is 10 to 20 seconds. The curved 
reflector (Fig 5,25) of the light carrier is 


chrome-plated, highly polished, and increases 
the light 50 per cent. In this manner the 
equivalent of the light from an 80 watt lamp 
may be directed onto a field 2 inches in diame- 
ter and at a distance of 1.5 to 2 inches (To 
compare the light intensity with that of a lamp 
commonly used in the home is quite inaccu 
rate, but is an expression that can be under- 
stood.) 

The lamp base. Along the thickened rim of 
each lamp base (Fig 5,C) are bored five wells 
1 millimeter in diameter and 1 millimeter 
deep (Fig 5 ,D). Into these a steel pin (Fig 
5,£) is placed and used as a key to turn the 
lamp into its receptacle. 

The power source of the light The power 
source of the light is two 45 volt dry batteries 
in parallel This is well under the limit of com 
plete safety which is considered to be 60 volts 
The current is regulated by a rheostat and 
measured by a voltmeter and ammeter. 

The film The color film used is the fastest 
to be obtained; and possesses dramatic color 
values The transparency obtained with the 
endoscopic camera is 4.5 millimeters in diame- 
ter, from which high quality wash off relief 
prints 3 inches in diameter have been made 
(Fig. 1). The size of the projected image is 
adequate for lecture room demonstration. 

TECHNIQUE 

The procedures employed in taking the 
photograph begin with the guiding of the 
light-carrier and its rod extension (Fig. S,F) 
along the side of the peritoneoscope trocar, 
which is already in place By the use of a 
hemostat with long narrow pointed blades the 
opening into the peritoneal cavity is suffi- 
ciently enlarged to admit the light-carrier 
which may be shoehorned between the blades 
into the pneumoperitoneum space A single 
deep silkworm suture is taken between the 
rod and trocar in order to prevent the escape 
of air between these instruments. In this way 
the domed air space overlying the viscera is 
preserved, the pneumoperitoneum pressure 
being 12 to 18 millimeters mercury'. Proper 
lighting of the field is checked with the lamps 
burning at low intensity. 'When the picture 
is taken the lamps are overvolted and the 
camera shutter is opened The patient is 
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Fig. 2. Biopsy section (hematoxylin and cosin, XS7.5). 
There is some increase in fibrous tissue about the trinity 
and round cell infiltration. The liver cells contain a num- 
ber of small and medium sized vacuoles. 


asked to hold his breath during the time of 
exposure. The time required for the examina- 
tion including a diagnostic survey, the biop- 
sies, and photograph need not be more than 
30 minutes. 

Obstacles. Many obstacles not anticipated 
in planning for the technical procedure of 
intra-abdominal photography were encoun- 
tered. A few arc of sufficient interest to be 
described, and of these the need for ever- 
increasing light intensities presented the chief 
difficulty. As stated previously, the small 
lamp supplied with the peritoneoscope was an 
insufficient source of light, and when over- 
volted required exposure times of 15 to 30 
seconds; with slower films a full minute. 

Efforts to obtain very short exposures by 
the instantaneous flashing of lamps of various 
types failed to produce more than the faintest 
outlines on color film. Nor did the flashing of 
lamps at higher voltages— to more completely 
consume the lamp filament— impressively in- 
crease the light values. It has not yet "been 
possible to make a photoflash lamp using a 
quarter inch or T-2 type of bulb. 

During these experiments with lamps, the 
glass occasionally would crack and the need 
for a protective coating became apparent. A 
clear plastic outer coating was applied and has 
been satisfactory. Sterilization in the auto- 
clave would cause fogging and peeling of the 
plastic unless the lamps were placed in a 


Fig. 3. Biopsy section (Sudan IV, XS7.5). This section 
shows that the vacuoles take the fat stain. 

corked test tube from which all moisture had 
been driven by beating. 

Another problem involved the escape of 
pneumoperitoneum air between the trocar 
and the rod of the light-carrier. Various trials 
with rubber dams and sliding corks were un- 
successful. It was learned that a suture taken 
deep into the subcutaneous fat between the 
instruments would in most cases hold the 
pneumoperitoneum. 

In the earlier experiments the peritoneo- 
scope was introduced through the cannula of 
one trocar, and the light through an entirely 
separate cannula often placed at a point sev- 
eral inches away. Because of this arrangement 
it was possible to observe with the peritoneo- 
scope the passage of this second trocar through 
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Fig. 4. Biopsy section (glycogen stain, XS7.5). There i: 
n impoverishment in the glycogen content of the liver. 
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the anterior abdominal wall. Sometimes the 
peritoneum could be seen to tent far into the 
air space before the point of the instrument 
would pierce the lining membrane. A curious 
misadventure occurred in a single instance 
when a trocar, placed at its usual depth, could 
not be maneuvered freely in the intra-abdomi- 
nal space. Observation with the peritoneo- 
scope revealed that it had passed exactly be- 
tween the layers of the falciform ligament 
without entering the peritoneal cavity. The 
point of the stj let was impinging on the round 
ligament. 

The presence of motion w ithin the abdomen 
has presentee!, fortunately, only a minor 
difficulty. Since local anesthesia is used the 
wide excursions of the diaphragm may be 
halted when the patient holds his breath 
Peristaltic activity is gentle and intermittent. 
Expansile pulsation in the section of the liver 
being photographed moves along the axis of 


the object lens of the peritoneoscope and pro 
duces little apparent motion The thrust of 
the abdominal aorta is transmitted to all 
structures in the upper abdomen From pic- 
tures taken to date it seems probable that soft 
livers (hepatitis) will better absorb this mo- 
tion and give sharper images than hard, fi- 
brous livers (cirrhosis) 

A technique which requires the handling oi 
two movable parts within the free pneumo- 
peritoneum space requires an assistant and 
remains a somewhat difficult procedure. A 
trocar is now being made with two air locks 
through which the light-carrier and then the 
peritoneoscope may be introduced This tro- 
car will have an outer diameter of 12 to 13 
millimeters and is designed to support the 
lamps in a proper relation to the object lens 
of the peritoneoscope. The use of a single in- 
strument of this type should greatly simplify 
intra-abdominal photography 



COMPRESSION OF THE HEART PRODUCED 
EXPERIMENTALLY 

ARNALDO YODICE, M.D., Buenos Aires, Argentina 


I T is my purpose to record observations 
that I have made in a study of compres- 
sion of the heart produced experimen- 
tally. Most of the observations that I 
shall record are of a confirmatory nature. 
Some of the observations are original. The 
total amount of experimental work that has 
been done on the subject of compression of the 
heart is not great. Claude S. Beck (2) in 1929 
was the first to produce the condition experi- 
mentally. He produced it by the injection of 
Dakin’s solution into the pericardial cavity 
of dogs. At that time the disease was vari- 
ously referred to as Pick’s disease, adhesive 
pericarditis, mediastinopericarditis, and con- 
strictive pericarditis. Using this experimental 
method for the production of the disease, Beck 
and Griswold (7) in 1930 were able to make 
observations and studies concerning its phys- 
iology and operative treatment. They re- 
ported a series of 50 experiments in 11 of 
which the syndrome of cardiac compression 
was observed in various stages of develop- 
ment. In some of these animals the condition 
was completely cured by removal of the peri- 
cardial scar. They showed that the heart be- 
came smaller as the syndrome developed, and 
also that the minute volume output of the 
heart was diminished. They also found con- 
gestion in the liver and a fibrinous and fibrous 
exudate on the surface of the liver. These de- 
velopments could not be explained on an in- 
fectious basis. They also showed that the syn- 
drome could be produced without adhesions. 
At about this time Churchill (9) did the first 
successful operation in this country. In 1933 
Blalock and Burwell (8) made determinations 
on the pressure in the thoracic duct. They 
produced the condition in 2 dogs by the injec- 
tion of aleuronat into the pericardial cavity. 

Docente Libre de Patologia Quirurgica y de Clinica Quirurgica, 
FacuUad de Medicina de Buenos Aires. Visiting Fellovr, Labora* 
toryof Surgical Research, Western Reserve University and Uni- 
versity Hospitals, Cleveland, Ohio. 
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In one of these animals they found that the 
pressure in the external jugular vein at the end 
of 3 weeks was 120 millimeters of water, the 
pressure in the femoral vein was 140 milli- 
meters of water, and the cerebrospinal fluid 
pressure was 240 millimeters of water. The 
autopsy examination showed “concretio cor- 
dis.” The second animal showed signs of ill- 
ness 17 days after the introduction of aleu- 
ronat. The pressure in the external jugular 
vein was 155 millimeters of water, in the 
femoral vein 175 millimeters of water, and in 
the thoracic duct 200 millimeters of water. 
According to these experiments the pressure 
in the lymphatic system is increased in this 
condition. 

The most important contribution to this 
subject was made by Beck when he introduced 
a new concept to cover this type of disease. 
His concept was that some diseases of the 
heart are intrinsic in nature; others are ex- 
trinsic. This condition under discussion he 
claimed was one form of extrinsic disease and 
he called it compression of the heart. He di- 
vided compression into two classes, one acute 
the other chronic. He introduced a triad of 
signs for diagnosis. The Beck (3) triad for 
acute compression was (1) a small quiet heart, 
(2) a rising venous pressure, and (3) a falling 
arterial pressure. The Beck triad for chronic 
compression was (1) a small quiet heart, (2) a 
high venous pressure in the arm, and (3) as- 
cites and a large liver. Rotation of the heart 
and angulation of the heart were other forms 
of extrinsic disease. Adhesions with traction 
in the long axis of the heart, he showed, were 
not a form of extrinsic disease. Up to this 
time writers used the term heart tamponade 
to designate acute compression. Beck was the 
first to show that heart tamponade was really 
compression in the acute form, and he was the 
first to show its relationship to chronic com- 
pression or Pick’s disease. It is logical that 
this terminology should be adopted univer- 
277 



2J& 


SURGERY, GYNECOLOGY AND OBSTETRICS 



sally, and that the terms adhesive and con- 
strictive pericarditis and heart tamponade 
should not be used 

Experiments. For this study I attempted to 
produce cardiac compression in various ways 
The following irritants were used in the peri- 
cardial cavity— Dakin’s solution, hydrochloric 
acid in strengths of t, 5, and 10 per cent solu- 
tions, tincture of iodine, collodion, hot, nor- 
mal sodium chloride solutions, ateuronat, and 
iodized talc Rubber bands were placed around 
the heart and in several experiments the peri- 
cardium was reduced in size by plication with 
silk sutures The observations carried out in 
these experiments were as follows size of the 
heart by x-ray, venous pressure determina- 
tions, electrocardiograms, determination of 
pressure in the thoracic duct, production of 
lymph, postmortem studies, results following 
removal of the compression agent and obser- 
vations on the coronary arteries 

Results It was difficult to produce chronic 
compression of the heart because in many ex- 
periments death occurred early from acute 
compression In other experiments the com- 
pression was not sufficient to produce the clini- 
cal syndrome and repeated operations were 
carried out to increase the degree of compres- 
sion In all, 146 experiments were done 
Twenty-three animals were operated upon 
twice, 15 were operated upon three times, and 
3 were operated upon four times Acute com- 
pression and death occurred in 27 experiments 
a few hours after operation, and 6 animals 
were lost within a few day s from the operation 
This latter group showed signs of both acute 
and chronic compression Chrome compres- 
sion developed in 38 experiments, in 14 it 
was severe and in 24 not marked 


l found that Dakin's solution was the most 
efficient method^ of producing cardiac com- 
pression. The initial reaction to the introduc- 
tion of Dakin’s solution into the normal peri- 
cardium of dogs consist of tachycardia and 
hemorrhage. The hemorrhage takes place 
from the surface of the heart and from the 
pericardium and Is due to the erosive action of 
the solution. Subsequently the parietal peri- 
cardium and epicardium become thickened. 
Frequently, but not always, the parietal scar 
becomes adherent to the epicardial scar 
Sometimes a layer of fluid is found between 
heart and parietal scar. The tachycardia can 
be prevented by the use of procaine applied to 
the surface of the heart before the Dakin’s 
solution is used (13). 

In 16 of the 38 experiments in which clinical 
evidence of compression developed, I ob- 
served the degree of compression to improve 
after it developed This improvement was due 
to absorption of fluid in the pericardial cavity 
or resolution of thick edematous scar. It is 
doubtful whether a dense fibrous scar around 
the heart can stretch or relax sufficiently to re- 
duce the degree of compression after it has 
once formed. In human patients a dense scar 
has a tendency to remain stationary or to un- 
dergo further contracture with an increase in 
the compression If the scar is made up of 
young connective tissue cells, fibrin, and 
edema, it is possible for the compression to 
undergo a reduction in degree with improve- 
ment in the clinical condition 

Venous pressures were measured by the 
direct method from the jugular vein A right 
angled glass tube filled with physiological solu- 
tion of sodium chloride was attached to the 
vein by means of a needle and the solution was 
allowed to run into the vein The height in 
centimeters was the pressure in the vein It 
was my experience that when the venous pres- 
sure rose to 8 centimeters within the first 24 
hours the dog would die from acute compres- 
sion This is not in accord with the experience 
of Elkin in his patients with stab wounds of 
the heart He found pressures of 30 to 40 cen " 
timetersof sodium chloride in traumatic cases 
Beck ( 6 ) placed the fatal level for the acute 
condition in dogs at 15 to 20 centimeters. I 
observed in my experiments that the venous 
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pressure during the next few days either went 
up or it went down. If the venous pressure 
showed an early rise and later fell off to nearly 
normal levels, the animal did not develop 
ascites. I confirmed Beck’s observation that 
ascites, which occurs only in the chronic condi- 
tion, appears when the venous pressure rises 
to about 15 centimeters. It might be stated 
that it is ascites, and ascites only, that brings 
the patient with chronic compression to the 
physician. After the chronic condition be- 
comes established, I obtained venous pressure 
determinations as high as 30 centimeters of 
normal sodium chloride solution. In Beck’s 
(5) series of patients the lowest venous pres- 
sure was 18 centimeters and the highest was 
42 centimeters. It is interesting that the 
threshold for ascites expressed in terms of ve- 
nous pressure is the same in the experimental 
condition as it is in the human patient. 

I was interested in making a stud) 7 of the 
relationship between ascites and venous pres- 
sure. Several experiments were carried out in 
which warm physiological solution of sodium 
chloride was injected into the abdominal cav- 
ity. I found in these experiments that the 
pressure in the femoral vein and in the jugular 
vein became elevated when fluid was intro- 
duced into the abdomen. The introduction of 
6 liters of fluid into the abdomen elevated 
femoral vein pressure to 25 centimeters and 
jugular vein pressure to 10 centimeters. Con- 
versely, in our experiments in which ascites 
formed as a result of the compression of the 
heart, it was found that the removal of ascitic 
fluid produced a fall in the venous pressure. 
In one experiment removal of 6 liters of ascitic 
fluid resulted in death of the dog. This is in 
agreement with Beck’s (4) teaching that the 
high venous pressure is a protection when the 
heart is compressed and this should be held in 
mind when the abdomen is tapped. A tight 
binder should be used after tapping to keep 
the venous pressure elevated. 

An increase in the resistance in the pulmo- 
nary vascular bed also increased venous pres- 
sure. The injection of one liter of fluid into the 
pleural cavity increased the jugular vein pres- 
sure to 5 centimeters and the injection of 2 
liters killed the animal. Increased pressure in 
the alveolar bed also increased venous pres- 



Fig. 2. Heart from dog after production of chronic car- 
diac compression. The coronary arteries were injected 
with barium-gelatin mixture and roentgenogram of the 
specimen was taken. The coronary arteries in this and in 
other compressed hearts are larger than normal. 

sure. This was demonstrated by introducing 
air into the trachea by means of an intratra- 
cheal catheter. Marked rises in venous pres- 
sure were produced by forcible distention of 
the lungs. It was found that forceful inter- 
mittent insufflation raised jugular pressure to 
8 centimeters. It was also found that con- 
tinuous pressure in the pulmonary bed raised 
jugular pressure to 15 centimeters and a fall in 
arterial pressure also occurred. These facts 
have clinical application because if the lungs 
are forcibly blown up during operation on the 
heart, the right ventricle can be thrown into 
failure because of the increased resistance in 
the pulmonary vascular bed. I understand 
that this occurred in one of the clinics in this 
country but no explanation was given for the 
death. The heart failed when the lungs were 
forcibly blown up during operation. 

Rocntgcnographic studies. The size of the 
cardiopericardial shadow was increased during 
the first few days after the injection of Dakin’s 
solution. The increase in size was due to fluid 
and edema around the heart. The shadow be- 
came smaller after the fluid was absorbed. 
After the cicatrix became organized and un- 
derwent contracture, the shadow actually 
became smaller than it was under normal con- 
ditions. 

Lymphatic studies. These studies were car- 
ried out according to the method by Jappelli 
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usc 9 by.LeeanfJffeeck (i). A segment of vein 
1? isolate^ jjyhere the thoracic duct joins the 
venawTcfctem at the junction of jugular and 
subclavian channels A glass tube is intro- 
duced into this isolated segment to measure 
thoracic duct pressures. Lymph flow was de- 
termined by direct measurement. In one ex- 
periment in which the venous pressure meas- 
ured 19 centimeters, I found the pressure in 
the thoracic duct to rise in the manometer to 
27 centimeters. In another experiment, the 
venous pressure was 20 centimeters, and the 
thoracic duct pressure rose to 26 centimeters 
in the manometer Pressure applied to the 
abdomen forced lymph out of the abdomen 
and the level rose to 80 centimeters In 2 
other experiments in which chronic compres- 
sion had developed, the lymph flow was meas- 
ured In these experiments I did not find any 
definite lymphagogue effect 

Electrocardiographic studies. Low voltage 
and slurring were found in the electrocardio- 
grams 

Autopsy examinations The animals with 
chronic cardiac compression were water- 
logged All veins were distended, many were 
dilated The lymphatics in the neck, were en- 
gorged with lymph Engorged lymphatic chan- 
nels were found in the gall bladder (Fig. 1) and 
in the mesentery of the intestines The liver 
was engorged with blood and enlarged Fibrin 
was deposited on the capsule of the liver The 
interstitial fibrous tissue is increased in the 
liver The pericardial scar was variable in 
thickness and organization In some cases the 
scar tissue extended over the \enae cavac 
The heart showed some degree of atrophy 
The presence of adhesions was variable The 
coronary arteries were studied after injection 
with barium It was my impression that the 
large coronarv arteries were larger than nor- 
mal This might be related to increased re- 
sistance in the peripheral arterial bed. That 
the peripheral pressure in the mvocardial vas- 
cular bed is increased is an assumption. It has 


not been demonstrated. The observation of 
large coronary arteries was made in many 
specimens and is illustrated in Figure 2. It i's 
possible that the atrophy of the musculature 
makes the arteries relatively large. The brain 
showed definite signs of edema 

CONCLUSrONS 

Chronic compression of the heart was pro- 
duced experimentally by the introduction of 
Dakin’s solution into the pericardial cavity, 
by the introduction of iodized talc into the 
pericardial cavity, and by placing rubber 
bands around the heart. The pressure in the 
lymphatic system is increased when the heart 
is compressed. The flow of lymph from the 
thoracic duct was not increased. The electro- 
cardiograms showed low voltage in all leads 
The interstitial tissue in the liver is increased 
The chronic condition is cured by resection of 
the compression scar. The coronary arteries 
appear to be larger than normal in chronic car- 
diac compression (Fig. 2). 

The removal of fluid from the abdomen 
reduces venous pressure Forcible distention 
of the lungs during resection of compression 
scars increases resistance to the flow of blood 
through the lungs and elevates venous pres- 
sure Both of these points have clinical appli- 
cation. 
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INFUSIONS OF BLOOD AND OTHER FLUIDS 

GENERAL CIRCULATION VIA THE BONE MARROW 


Technique and Results 

LEANDRO M. TOCANTINS, M.D., and JAMES F. O’NEILL, M.D., 
Philadelphia, Pennsylvania 


I N 1936, while conducting experiments 011 
transplantation of marrow between ani- 
mals, it was observed that if two needles 
were inserted into the marrow cavity of 
the femur of a rabbit, one at either end of the 
bone, and 5 cubic centimeters of salt solution 
injected through the proximal end of the bone, 
only about 2 cubic centimeters would come up 
through the distal needle. Repetition of the 
injection yielded the same results. Examina- 
tion of the muscle and other tissue adjoining 
the area of the injection revealed no infiltra- 
tion with the injected fluid even when the lat- 
ter was colored. It was evident, therefore, 
that some of the fluid was being absorbed 
into the general circulation as fast as it was 
being injected. Subsequent experiments dem- 
onstrated this fact in a more convincing man- 
ner (9). 

When mercuty is injected into the marrow 
cavity of the sternum (9) or is injected into 
the tibia and humerus of infants (Fig. 1), the 
metal may be seen by fluoroscopy to escape 
rapidly through the emissary' veins into the 
general venous circulation, it has been dem- 
onstrated that micro-organisms injected into 
the bone marrow of guinea pigs may' be found 
in various organs almost immediately' after 
injection (x). These facts indicated the exist- 
ence of anatomical relationships between the 
vessels of the bone marrow and the general 
circulation of a nature heretofore unsus- 
pected. Advantage has been taken of this 
knowledge to use the marrow cavity' as a path 
for the purpose of the rapid introduction of 
blood as well as other fluids into the blood 
stream (10). 

From theDivision of Hematology of the Department of Medicine 
and Surgical Sen-ice B, Jefferson Medical College and Hospital. 
Aided by the Charlotte Cardeza Research Foundation. 

Dr. O’Neill, Ross V. Patterson Fellow assigned to the Depart- 
ment of Surgery. 


METHODS 

The technique differs slightly depending on 
the bone that is selected. In the sternum of 
adults the site of election for the puncture is 
either the manubrium (Fig. 3), or the body' of 
the sternum midway' between the angle of 
Louis and the xiphoid process. After pre- 
liminary' injection of the skin, subcutaneous 
tissue, and underlying periosteum, with pro- 
caine, the needle is inserted vertically', with 
the bevel up and the periosteum is penetrated 
with a to and fro twisting motion until a good 
foothold is obtained (Fig. 2, a). Then the nee- 
dle is tilted until it makes an acute angle of 
about 30 degrees with the surface of the skin 
and, with a semicircular to and fro motion, the 
anterior plate of the sternum is penetrated 
(Fig. 2, b). A definite sensation of diminu- 
tion in the resistance of the bone, amounting 
sometimes to a “trap-door” effect, is felt 
when the cavity is penetrated. Practice on 
the cadaver enables one to acquire a clear 
appreciation of this diminution in resistance. 

Once the marrow cavity' is penetrated the 
ball guard is adjusted and the stydet is re- 
moved from the inner needle (Fig. 2, c). A 
sy'ringe containing about 1 cubic centimeter 
of salt solution is attached to the needle and 
gentle aspiration is applied. If the needle is 
properly placed and the marrow is vascular 
the blood-marrow mixture will, upon aspira- 
tion, flow' into the sy'ringe with very' little 
effort (Fig. 2, d). The degree of force re- 
quired to aspirate the marrow gives some in- 
dication of its density. Only 0.1 cubic centi- 
meter or less of marrow' should be aspirated. 
The inner needle with the sy'ringe is then re- 
moved, flushed through with clear salt solu- 
tion (Fig. 2, d, inset) and reinserted in the 
outer needle while alternately' aspirating and 
injecting salt solution through it. The pur- 
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I ig i Roentgenograph of the body of a newborn in 
fant Mercury was injected at the upper end of the 
tibias (arrows) and in the humeri 

pose ot this step is to remove air from the 
lumen of the outer needle. At this point about 
x to 2 cubic centimeters of salt solution is in- 
jected into the marrow slowly (Fig. 2, e) 
Immediately afterward the inner needle is re- 
moved (Fig 2, e, inset) and the adapter from 
the air-free, salt solution filled rubber tubing 
and reservoir is attached to the salt solution 
filled outer needle (Fig 2 , f) Swiftness of 
manipulation is important to insure against 
clotting of any marrow in the needle 
Penetration of the bone is accompanied by 
moderate discomfort Aspiration of the mar- 
row gives the patient a sensation of drawing 
which is slightly unpleasant, when the salt 
solution is being injected there is also slight 
discomfort Once these steps have been com- 
pleted no further discomfort is experienced 
during the infusion A few of the children 
went to sleep while the infusion progressed. 


In most instances the flow from the body of 
the sternum is slow' (2 to 4 c cm. per minute) 
at first, then within 10 to 15 minutes it is. 
accelerated. If it is necessary to add any ma- 
terial to the burette, it is essential to take the 
precaution of damping the tube below the 
dropper before bringing the burette down 
This is to prevent lowering the pressure in the 
tubing, which would allow the marrow to run 
up into the needle and plug its lumen In a 
child under 3 years of age, the marrow in 
the stemum is probably not developed to the 
point that it will allow this site to be used 
The sites of choice in babies or young children 
arc the upper portion of the tibia or the lower 
portion of the femur, at the metaphysis We 
have not had enough experience with this 
method in infants under one month of age to 
judge of its value in this age group. In a baby, 
8 days old, the infusion was abandoned be- 
cause of a slow rate of flow. But in another, 7 
weeks old, 145 cubic centimeters of blood were 
infused without any difficulty. To avoid the 
possibility of injuring the epiphyseal cartilage, 
it is desirable that the needle should be 
pointed toward the diaphysis of the bone 
(rig 3). The needle should be inserted about 
2 to 3 centimeters below the proximal end of 
the tibia, or in the femur, about the same dis- 
tance above the external condyle; once the 
flow has started, the leg should be raised 
slightly above the level of the body. In chil- 
dren above 3 years of age, and in some 
adults, it is preferable that the puncture be 
made in the manubrium of the stemum. The 
marrow cavity of the manubrium is relatively 
larger than that of other bones in young chil- 
dren and in most adults the rate of flow is more 
rapid in the manubrium than in the body of 
the sternum Great caution and very little 
force are necessary’ in penetrating the anterior 
plate of the manubrium in children Needles 
1 5 to 2 s centimeters long only, should be 
used, to guard against penetration of the pos- 
terior plate The thinness and softness of the 
bony plates of the stemum in children do not 
allow as easy a differentiation to be made be- 
tween the bone and the marrow as in adults 
It is only by aspirating with the syringe and 
obtaining marrow that the operator can be 
assured that the needle is in the proper Joca- 
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Fig. ;. Steps of the technique far infusing substances 
into the bone marrow of the human sternum, a, Fenct ra- 
tion of skin, subcutaneous tissue, anti periosteum; b, 
entering the bone and marrow, semirotatory motion; c, 


; f 

removal of stylet, adjustment of guard; d, aspiration of 
marrow, inset, flushing out internal needle; c, reintroduc- 
tion of needle, injection of saline, c. inset, removal of inter- 
nal needle; f, connection to gravity infusion apparatus. 


tion. 1 In Figure 3 is illustrated the type of a 
needle used for these infusions. Needles of 
similar design can be applied to the same end. 
The purpose of the double needle is to keep 
from contaminating repeatedly the external 
needle with pieces of bone marrow when sev- 
eral aspirations had to be tried during the 
same puncture. Such repeated aspirations in- 
crease the likelihood of producing clotting in- 
side the needle with consequent obstruction. 

Several precautions should be kept in mind. 
In general, no material should be injected 
unless a blood-marrow mixture has been 
clearly obtained by aspiration. If no blood- 
marrow mixture is obtained upon aspiration 
it is because: (a) The needle may not be in the 
marrow cavity. The point of the needle may 
be in the substance of the bone or beyond the 
posterior bony limits of the cavity (posterior 
plate of the sternum or posterior surface of the 

l Thc technical detail:, regarding the application of this method in 
infants and children will be taken up elsewhere ( J . Am. if. Ass., in 
press}. In infants, under 6 months of age, it has been found convenient 
and even desirable to discard the outer, gauge 15, needle and use the 
inner, gauge 18, needle and stylet only. In view of the narrowness of the 
marrow cavity in these subjects, the use of the smaller needle will facil- 
itate penetration of the bone and reduce the amount of trauma. 


tibia or femur) or to one side of the cavity, 
(b) The marrow is not sufficiently vascular 
because of replacement by cellular infiltra- 
tion, fibrous tissue, or bone proliferation. The 
low incidence of failures in the series now be- 
ing reported indicates that such changes are 
not common, (c) The distal opening of the 
needle may be lying against a spicule of bone. 
Turning the needle about a semicircle may 
clear the obstruction. 

When the sternum is used care should be 
taken not to penetrate the posterior plate; if 
the needle projects far out above the skin it is 
desirable to equip it with a guard adjustable 
at any desired level. It is essential that a clear 
impression of the width of the bone and its 
approximate center be obtained by grasping 
the sides of the bone between the thumb and 
forefinger (Fig. 2, a). The needle is then in- 
serted in the center of an imaginary line be- 
tween the two fingers, to avoid pointing it 
away to one side of the marrow cavity'. No 
solution should be injected until the air from 
the lumen of the needle is removed as previ- 
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nas n cubic centimeters per minute, by 
gravity, from a height of 80 centimeters. At 9 16 
a.m , pulse was felt for the first time at the wnst. 
At 9:21 am , pulse was 96 per minute, regular, of 
fair volume. The patient answered questions At 
9 '4° a m , the pulse was of good volume, the jugular 
veins distended. 

The infusion of 5 per cent glucose was continued 
at the regulated average rate of (Ion of 8 1 cubic 
centimeters per minute until the patient had been 
given 1,500 cubic centimeter* m about 3 hours. 
Through a misunderstanding, the patient received 
the next injection of insulin intramuscularly at 11 00 
a m. She diedat tr.i$ p.m At autopsy no fluid or 
blood was found in the thorax There was a small 
orifice admitting a small straight pin on the anterior 
plate of the manubrium. Otherwise both surfaces 
oi the sternum as well as its interior appeared nor- 
mal. Before the sternal marrow infusions the pa- 
tient had had several intramuscular and subcuta- 
neous inj'ections of insulin without any appreciable 
effect on her condition. Stagnation of the circula- 
tion was probably responsible for the poor absorp- 
tion and ineffectiveness of these injections of in- 
sulin 

Case 31 furnishes another illustration of the 
application of the method in an infant. 

B L (observed by courtesy of Dr Geist of the 
Miscncordia Hospital 1 ) white male, age 7 weeks, had 
had pyloric obstruction since birth At the age of 5 
weeks a Rammstedt operation was performed, and 
the usual hypertrophy of the pyloric musculatute 
was found Following the operation the child con 
tmued to vomit and became emaciated— weight 
approximately 6 pounds A barium meal revealed 
almost complete obstruction at the pylorus It was 
impossible to detect any veins in any of the ex- 
tremities suitable for a transfusion The presence 
oi a gastrointestinal disturbance made it inadvisable 
to use the lntraperitoncal route The needle was 
inserted into the lower metaphysis of the left femur 
and over a 65 minute period, 145 cubic centimeters 
of blood was infused The baby was quiet through 
out most of the period of the infusion The following 
day the plasma proteins were 4 1 grams per roc 
milliliter The baby began to retain all the food 
and to gain in weight Seven days following the 
first transfusion, a second one was given in the 
ngbt femur The baby has continued to gain weight 
and there has been no further vomiting 

There were no immediate or delayed local 
or constitutional reactions following any oi 
these infusions For 4 to 5 days following the 
infusion there was slight tenderness on deep 
pressure over the site of the puncture Roent- 
gen ray studies of the bones of the children 
and of a few of the adults did not disclose any 
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abnormalities aside from the orifices of the 
punctures immediately following the infusions 
or 2 to 3 weeks afterward 

In patients vv ho received infusions of blood 
there were within 24 hours substantial rises 
in hemoglobin and number of erythrocytes 
There were no statistically significant change* 
in the total and differential leucocyte counts 
carried out after 4 of the infusions. 

The intramedullary pressure was measured 
in 9 patients either before or alter the period 
of infusion. In no instance was there a signifi- 
cant difference between these readings Pres- 
sures varied between 40 millimeters and 195 
millimeters of water. In most instances the 
intramedullary pressure corresponded very 
closely to the venous pressure taken at the 
same time. 

ANALYSIS OF STUDY 

Substances have been injected into the mar- 
row cavity with the object of influencing the 
functional activity of its cells (2, 6) The 
speed with which such materials enter the cir- 
culation must make it unlikely that any 
effect, beneficial or otherwise, is the result of 
a local action of the injected substances Such 
rapidity of absorption also renders open to 
question the rationale of the procedure of 
marrow transplantation as recently advocated 
and carried out in one patient (8) The trans- 
plantation was accomplished by aspirating 
about 5 cubic centimeters of marrow from a 
healthy donor and injecting it immediately 
into the sternum of the receiver Such blood- 
marrow emulsions probably' do not remain 
in situ, but arc scattered through the circula- 
tion eventually lodging in the capillaries of the 
lungs 

This type of infusion should find its great- 
est use when rapid absorption of unchanged 
substances is the chief object and the intrave- 
nous route is not available. Such may be the 
case in patients with widespread bums, muti- 
lations, generalized edema, circulatory col- 
lapse, and in adults or children who have a 
poorly developed venous system or who have 
had their veins rendered useless by repeated 
punctures or by injections of hypertonic solu- 
tions. It may find application under circum- 
stances which do not allow the time necessary 
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to find a vein and insert a needle in it, and the 
accessories required to maintain the needle in 
the vein. In ambulances (automobile or air- 
plane) and in battle field emergency stations, 
continuous intravenous therapy is often out of 
the question. The relative immobility of a 
needle inserted in a bone might then prove a 
distinct advantage. When dealing with de- 
lirious patients or with . children whose soft 
tissues and constant struggling or stirring 
render it difficult to keep the needles in the 
veins the procedure may prove advantageous. 

Though blood injected into the peritoneal 
cavity is said to be rapidly absorbed without 
much change, it appears that in certain dis- 
orders chiefly of the gastrointestinal tract, 
little or no absorption takes place (7). 

The method would seem to be contraindi- 
cated in generalized infections accompanied 
by bacteriemia; the long permanence of the 
needle in the marrow may encourage the local- 
ization of a suppurating process at that point. 
No hypertonic or other irritating solutions 
should, of course, be infused through this 
route because of their possible effect on adja- 
cent marrow and bone. 

During any infusion into the bone marrow, 
some fat is conceivably displaced into the 
blood stream. There seems to be little ground, 
however, for fearing any such complication as 
“fat embolism.” Harris, Perrett and Mac- 
Lachlin calculated the minimum lethal dose 
of human tibial marrow fat to be 0.9 cubic 
centimeter per kilogram of body weight when 
injected intravenously into a rabbit. This 
would correspond to a single lethal dose of 63 
cubic centimeters for a man weighing 70 kilo- 
grams. The marrow selected for infusion must 
be highly vascular, and it is precisely this type 
of marrow that has the lowest fat content. 


The bone marrow in children contains rela- 
tively little fat (3). Bolle found as little as 
2.23 per cent fat in the marrow of a 7 year old 
child. The average adult human sternum con- 
tains S grams of marrow, approximately 25 
per cent of which (2 gm.) is fat. When fluids 
are infused into this marrow, they immedi- 
ately make their way into the blood stream 
via the veins nearest the point of injection, so 
that only a small fraction of the fat content of 
the marrow is disturbed. 

SUMMARY 

Fifty-two infusions of various fluids into the 
bone marrow of 40 patients (33 adults and 7 
infants) have been carried out. There were no 
local, constitutional, immediate, or delayed re- 
actions accompanying or following any of the 
infusions. From 50 to 2,000 cubic centimeters 
of fluid have been infused at a rate of flow by 
gravity varying between 0.4 and 25 cubic 
centimeters per minute. Either the manu- 
brium or the body of the sternum is the site of 
election for this procedure. The intramedul- 
lary route is indicated whenever a rapid ab- 
sorption of unchanged substances is desired 
and the intravenous route is not available. 
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ACUTE APPENDICITIS IN CHILDREN 


EARL S. TAYLOR, M D , and RICHARD G. HODGES, M D , New York, New York 


I N recent years a number of authors have 
deplored the increasing mortality in 
cases of acute appendicitis as observed 
throughout the country. Old age and 
extreme youth have been emphasized as 
periods in which the mortality is particularly 
high. In view of the advances in medical care 
and in surgical management, this is the re- 
verse of the expected. The experience of 
various authors reporting the outcome of 
appendicitis in children within the past few 
years is summarized in Table I, showing 
clearly that with one or two exceptions the 
average mortality for appendicitis with ab- 
scess formation or with complicating peritoni- 
tis remains unduly high. 

Our purpose in this paper is to present the 
results obtained in the treatment of acute 
appendicitis in infants and children at the 
Babies' Hospital over a period of sfii years, 
and to suggest that with co-ordinated medical 
and surgical care the mortality rate in the 
younger age groups can be maintained at a 
comparative!)’ low level The records of 
patients admitted between Januar) 1, 193$ 
and June 30, 1940, with the diagnosis of acute 
appendicitis, have been reviewed in detail 
This series is in direct sequence with the report 
of Caldwell covering the period 1930-1935 at 
the same hospital Data were tabulated on a 
“check sheet” similar to that employed by 
Hudson and Chamberlain 
Classification. All cases from which the 
appendix was removed have been studied 
personally by the authors Only cases in 
which the primary disease was in the appendix 
are included. When either the pathological 
report or the operative impression was not 
one of appendicitis, the case was deleted. In 
order that no fatality might be omitted 
through clerical error, all hospital deaths for 
the given period were checked 
The cases were divided into two groups 
(1) acute appendicitis without perforation, 
{2) acute appendicitis with perforation Group 

From the Bjbies I topiti] \>« York 


2 W’as further subdivided. These subdivisions 
of “localized,” "spreading,” “diffuse,' 1 and 
“generalized” peritonitis are admittedly im- 
pressions for, as Ladd (15) has said, “No 
surgeon really knows how diffuse the process 
is unless he has done a very improper opera- 
tion ” “ Generalized peritonitis” was reserved 
for a relatively small group of patients Such 
classification was felt to be justified as they all 
subsequently developed multiple purulent 
intra abdominal collections. Special conoid 
eration was given to abscess. Instances in 
which there were a few cubic centimeters of 
pus adjacent to a perforation have been 
grouped as “localized peritonitis.” “Abscess” 
implies a large suppurative pocket. Table II 
gives a perspective of the entire classification 
Etiology. In recent rears fecal concretions, 
exanthemas (6), infestation with ox)uris 
vermicularis (3), and trauma (14) have been 
considered as contributing factors to the de- 
velopment of appendicitis Although fecaliths 
and obstructing bands were occasional!) 
found, without adequate controls wc were 
unable to relate their presence to the causa- 
tion of this disease Pimvorms were found in 
only two instances, although all remored 
appendices were subjected to histological 
examination We agree with Rotsford that 
this infestation is not a significant etiological 
factor Three patients gave a history of a 
recent exanthema Measles and scarlet fern 
complicated the postoperative course once 
each Recent trauma of significant seventy 
was found in 5 instances Four of these ap- 
pendices were found to be perforated Wc feel 
that such an event is of more importance in 
suggesting an erroneous diagnosis of ruptured 
viscus than in explaining the etiology 
Sex and race One hundred sexent) -seven 
patients were males and 149 females This is 
more in accordance with the ratio of Hudson 
and Chamberlain than with that of authors 
who stress a high incidence in the male There 
were 29S white patients and 28 negroes m 
the present series. 
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necessary than is required in the intermuscular 
approach. Furthermore, -when drainage is in- 
stituted through a right rectus incision, the 
chance oi intestinal obstruction is increased, 
for a larger surface of ileum tends to be in 
contact with the drains. In the excellent 
paper of Hudson and Chamberlain from the 
Children’s Hospital of Boston, a right rectus 
incision was used in 94 per cent of 839 cases 
They have listed intestinal obstruction as a 
postoperative complication in 20 cases, and 10 
of these required a secondary operation. We 
have encountered moderately severe ileus in 
1 s patients of our series Of these, only 3 were 
considered to be on a mechanical basis and in 
no instance was a secondary operation for 
obstruction required. The only instance of 
wound disruption in our series was in a 
patient operated upon through a right rectus 
incision The majority of authors (Table I) 
share our advocacy of a McBumey incision. 
Bruce found little to choose between the two 
procedures. 


The appendix was removed in all the non- 
perforated cases In the patients with per- 
forated appendices, the organ was removed 
saw in the instances in which the operator 
deemed that such a procedure entailed too 
much manipulation with further peritoneal 
soiling There were 13 of these cases In all 
of these the appendix was subsequently re- 
moved Five of these were removed during 
a second acute episode which required im- 
mediate operation This emphasizes the great 
importance of subsequent appendectomy in 
those cases in which only drainage is per- 
formed at the first operation. Although in 4 
of these the delay was the result of lack of 
parental co-operation, in the fifth the incident 
occurred within the prescribed “waiting 
period ” We have, therefore, shortened this 
“waiting period” to 4 or 5 weeks after dis- 
charge 

The selection of those patients in whicn 
drainage should be employed is often difficult. 
On one hand there is the group of simple acute 
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Chart 7. Leucocyte count in perforated group. Although more 
very high leucocyte counts are noted in the perforated cases, the 
distribution overlaps those in Chart 6. 


appendices in which drainage is not indicated, 
on the other, the cases with large abscesses 
which clearly should be drained and between 
these fall a fairly large number of debatable 
cases. We have attempted to estimate the ad- 
vantages of drainage in this middle group, 
using morbidity as our chief criterion. 

Twenty of the nonperforated cases were 
drained. In 3 of these the appendix was 
ruptured during removal, in 2 there was a 
question of perforation. In one instance, 
considerable induration of the cecum was 
found in a patient operated upon for an acute 
flare-up of a recently drained appendiceal 
abscess. Seven patients had friable retrocecal 
appendices, requiring dissection during their 
removal, and were drained. In the 7 remain- 
ing, the reason for drainage was not stated. 
Only 3 of these drained, nonperforated cases 
were ready for discharge at the expected time, 
the tenth postoperative day (Chart 8). On 
the other hand, cultures of the peritoneal 
cavity, taken at operation, were positive in 25 


nonperforated cases. Only 3 of these were 
drained and there were no complications. 
Furthermore, 8 of the perforated cases were 
closed without drainage. Only 1 of these de- 
veloped a complication, a pelvic abscess which 
responded to conservative treatment. We 
feel, therefore, that drainage should be with- 
held in all nonperforated cases unless there 
has been unusual tissue damage or gross break 
in technique. Further a number of cases with 
early, well localized perforation can be closed 
primarily without endangering the patient. 
The judgment of the experienced operator as 
regards this question of drainage will ap- 
preciably and safely decrease the morbidity. 
Blind adherence to the maxim “when in doubt 
drain” is to be condemned. 

When drainage is indicated, the simplest 
possible type is used. It is felt that by placing 
the drains in minimum contact with the bowel 
and by giving special attention to the pelvis 
and the lumbar gutter, maximal results can be 
obtained. In the badly contaminated cases 
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loose or no closure of any layer but the 
peritoneum only was employed This pro- 
cedure is known to lessen the extent of wound 
infection and incidence of postoperative 
herniation (x) 

Treatment In the seriously ill patients, 
fluid, electrolytes, and blood were given as 
promptly as possible in order to prepare the 
patients for early operation This is an 
integral part of the policy of “immediate” 
operation 

The need for postoperative parenteral fluids 
varied widely. A large group of patients with 
simple acute appendicitis and early operation 
were given no parenteral fluids These pa- 
tients showed remarkably little reaction to the 
operative procedure and were able to take 
adequate fluids by mouth shortly after their 
return to consciousness. However, many of 
the children, especially those in the younger 
age groups, were affected by their disease and 
by their operation One indication of the fre- 
quency’ of this metabolic upset was the 
presence of three or four-plus acetone in the 


admission urine of 33 per cent (in) of the 
patients These were treated after operation 
with subcutaneous or intravenous fluids in 
amounts proportional to their body weight. 
In children with widespread infections and 
prospects of ileus, infusion by constant intra- 
venous drip regularly was used The amounts 
were regulated by the weight of the child, by 
clinical evidences of dehydration, and by the 
quantity of fluid obtained by gastric siphonage 
when that form of therapy was used Sodium 
lactate or saline lactate were used in those 
patients showing clinically or chemically de- 
termined evidence of acidosis Electrolyte 
solutions were frequently supplemented by 
plasma (ir) when hypoprotcincmia was 
present or expected This was given through 
the intravenous drip and was supported by 
glucose solution when there was prospect of 
prolonged starvation tlTiole blood was ad- 
ministered by separate injection, since the 
intravenous drips in these children must be 
run so slowly that clogging, due to sedi- 
mentation of the red blood cells, often occurs 
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All these therapeutic procedures were 
prescribed and administered by .members of 
the pediatric interne and resident staffs. 
These were in constant attendance on the 
Surgical ward and were thus able to apply 
their experience in fluid administration in 
children to these postoperative patients. 

In the treatment of postoperative ab- 
dominal distention, we have used a Levine 
tube together with constant siphonage by the 
method of Wangensteen. This has given satis- 
factory results. In those patients with exten- 
sive peritoneal contamination we have tried 
to anticipate the expected distention by 
instituting gastric siphonage immediately 
after operation. Almost all the patients 
tolerated this well. By this procedure, we 
feel that we have frequently avoided the 
severe distention which would otherwise have 
occurred on the second or third postoperative 
day. Attempts to pass a Miller-Abbott tube 
have so far been almost uniformly unsuccess- 
ful in this group of children. We have had no 
experience with the use of high concentrations 
of oxygen in the treatment of distention (10). 

With the increasing use of chemothera- 
peutic agents in infections it is natural that 
they should be applied to peritonitis. In view 
of their known success in treating infections 
of the urinary tract by the colon bacillus 
group of organisms, they have been hopefully 
applied to peritonitis of appendiceal origin. 
Favorable experimental and clinical results 
have been reported. We have employed 
chemotherapy in 17 unselected cases of 
peritonitis during the last year and one-half 
and have found no conclusive evidence of its 
benefit. 

Since the mortality in this series has been 
almost nil, we have been obliged to resort to 
other criteria in order to judge the effect of 
sulfanilamide and its derivatives. One of 
these is the clinical impression. In the treated 
group several patients showed a prompt drop 
in temperature and an early symptomatic im- 
provement. A corresponding number showed 
no such evidence of benefit. A large propor- 
tion of the untreated group showed a similar 
rapid postoperative improvement. A more 
accurate criterion was the duration of hospital 
stay. Six patients with localized peritonitis 
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Chart 9. Hospital stay, perforated group. Three patients 
remained less than 10 days (1 transferred for measles, 1 
death, 1 improved; discharged for subsequent operation). 
Four remained longer than 50 days — (52, 81, 95, 105). 
White areas, peritonitis cases; black areas, abscess. 

received chemotherapy immediately after 
operation for from 4 to 14 days. None de- 
veloped major intraperitoneal complications. 
The duration of their hospital stays were n, 
14, 15, 24, 26, and 32 days. Three patients 
with diffuse peritonitis received similar treat- 
ment. One did well, developed no major 
complications, and was discharged on the 
twenty-third day after operation. The 2 
others developed pelvic abscesses and re- 
mained in the hospital 37 and 43 days, 
respective!}'. Two localized abscesses were 
treated before operation. These patients were 
not discharged until the 34th and 45th day. 
Three postoperative abscesses were treated 
without demonstrable effect. Their respective 
morbidity was 21, 33, and 39 days 

A number of treated patients showed 
marked irritability or mental confusion which 
amounted, in several instances, to frank de- 
lirium. One child had a severe hemolytic 
crisis while already in a seriously ill condition. 

Comparing the durations of hospital stav 
of the treated cases noted with the stavs of 
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those who went untreated, no significant 
difference is found (Chart 9). When the 
weight of the complications of chemotherapy 
is added to this, we feel that we have no good 
evidence^ of its advantage in appendiceal 
peritonitis It is possible that the drugs may 
have a use as a protective agent in very early 
rapidly spreading peritonitis. 

Treatment o] appendiceal abscesses. The 
treatment of appendiceal abscess is a con- 
troversial subject (7), It is in this group that 
delayed operation has been most often recom- 
mended. In judging our results we have used 
duration of hospital stay as the chief criterion, 
as there has been no mortality under either 
regimen. 

Seven of the 33 patients in this group were 
treated expectantly Two had to be operated 
upon during their hospital stay and had long 
postoperative courses. In neither could the 
appendix be removed. Three patients were 
given chemotherapy and were discharged im- 
proved after 9, 25, and 35 days, respectively. 
On readmission for “interval" appendectomy, 
they remained as, 30, and 35 days, and all 
required drainage. Two patients did well 
with delayed operation The average hospital 
stay of these patients was longer than that of 
the rest of the group who were operated upon 
promptly. From a purely statistical point of 
view in this small series, it would seem that 
little was to be gained from postponing 
surgical intervention in appendiceal ab- 
scesses. However, we do feel that there are 
cases with localized signs, mass, and a history 
of 5 days or more that do better if observed 
Such observation should be carried out in the 
hospital under the dose scrutiny of the sur- 
geon in charge. If no improvement is evident 
within 12 to 34 hours, operation may be per- 
formed without any added risk to child On 
the other hand at times an unnecessary and 
possibly damaging operation can be avoided 
All these patients should subsequently have 
interval appendectomies 

Complications Secondary intraperitoneal 
abscess formation was the most frequent post- 
operative complication, occurring 29 tiroes 
Twenty-two of these had pelvic collections as 
evidenced by fever, leucocytosis, palpable 
mass, and a subsequent evacuation of large 


amounts of pus by bowel or through the op- 
erative wound. Five patients formed more 
than one abscess in the lower abdomen None 
of these patients were operated upon for this 
complication. All recovered. In most it was 
necessary to resume, during their stage of 
greatest illness, the supportive measures which 
have been described under postoperative 
treatment, paying particular attention to the 
serum protein. We feel that a conservative 
attitude toward this type of secondary abscess 
is of great importance. Although several of 
these children became very ill, alt recovered 
without undergoing the added danger of 
operative intervention. 

Four patients developed subphrenic or sub- 
hepatic collections of pus. None of these 
responded to conservative treatment, proba- 
bly because of the more unfavorable anatomic 
locations of the suppurative process, and all 
were operated upon, with 1 death. Secon- 
dary operations were performed on 5 other 
patients, once for suture of an eviscerated 
right rectus incision, once for costal drainage 
of empyema, and three times for the drainage 
of wound infections. 

Operations for acute appendicitis, Normal 
appendices found During the same $A year 
period 60 patients in whom the appendices 
were histologically normal were operated upon 
as emergencies with the preoperative diag- 
nosis of acute appendicitis A review of these 
cases is included in order to give this study a 
fuller perspective They may be divided into 
4 groups: those in whom no explanation for 
the symptoms was found (16), those in whom 
various pathological conditions were found to 
account for the symptoms (17), those with 
mesenteric adenitis (24), and those with 
primary peritonitis (3) 

The cases in which no organic lesions were 
found represent a margin of error in the 
attempt at early diagnosis and treatment of 
acute appendicitis Alt were in age groups in 
which the disease is most frequently suspected 
(all were 6 years of age or more). Although, 
as we have mentioned, recurrent attacks of 
abdominal pain were rare in true appendicitis, 

11 of these 16 had a history of such attacks 
The decision to operate in many of these was 
influenced by a natural desire to be rid of the 
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' SUMMARY 

We'fc^lNb'at the factors that influence the 
mortality' and morbidity rate in acute ap- 
pendicitis in children are in order of their 
importance: (i) duration of symptoms before 
operation; (2) the type of operative treat* 
merit, which includes that given in the imme- 
diate preoperative period; (3) the type of 
postoperative care and treatment, and (4) the 
age of the patient. 

It appears from the data presented that 
there is nothing inherent in acute appendicitis 
in children that should necessitate higher 
mortality and morbidity rates than in adults. 
Difficulties in obtaining the history or in the 
interpretation of early physical findings in 
infants, and anatomical considerations such as 
the small short omentum and the thinness of 
the wall of the intestine, will always add to the 
difficulties of diagnosis and the hazard of the 
disease in the younger age groups. However, 
the absence of serious concomitant disease in 
children, particularly of the chronic type, off- 
sets these considerations The great re- 
cuperative powers and the resiliency of the 
organically sound child when receiving ade- 
quate supportive treatment makes the progno- 
sis better than in the adult with the same 
extent of disease 

It is believed that the low mortality figures 
in the series presented are dependent on the 
combination of several factors employed in 
the management of these children - 

1 Immediate operation, but with the pa- 
tient fully prepared before operation as far as 
water, electrolyte, and protein balance are 
concerned. 

2 Routine use of the McBurney incision. 

3 Simple incision and drainage if removal 
of the appendix entails the danger of further 
spreading the disease process 

4 . Parenteral fluids following operation, 
continuously if necessary, to satisfy the 
unusual demands 

5 Free use of whole blood and plasma 
intravenously to combat the protein losses in 


the presence of extensive peritoneal involve- 
ment and secondary abscess formation 

< 5 . Indwelling Levine tube with constant 
Wangensteen suction not only in the presence 
of ileus but in anticipation of it. 

7. A nonoperative, conservative attitude 
toward secondary abscesses in the lower 
abdomen. 

Although chemotherapy is of great value 
in the treatment of complications unrelated 
to the disease, e.g., pneumonia, we have little 
evidence of its benefit in peritonitis of ap- 
pendiceal origin. 

In order to give a true perspective to this 
series, the 60 patients who were operated 
upon during this same period for presumed 
acute appendicitis, but were found to have 
normal appendices, have been reviewed 


We wish to express our sincere appreciation to Dr 
Edward J Donovan on whose teaching and guidance the 
management of these cases has been based, and to Dr 
Rustui McIntosh for his helpful criticism in the preparation 
of the teat, also to the surwal nursing staff of the Babies’ 
Hospital whose thoughtful care has played such an un 
portant part in the favorable results in many of these 
patients 
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beneficial action of oxygen therapy 

EXPERIMENTAL SHOCK 

J. G. SCHNEDORF, M.D., Ph.D., and THOMAS G. ORR, M.D., F.A.C.S., Kansas City, Kansas 


A REVIEW of the theoretical basis for 
the use of oxygen in the treatment of 
shock was reported in an earlier pa- 
per (4). In addition the recent ex- 
perimental evidence of Wood, Mason, and 
Blalock showed that following the develop- 
ment of mild experimental shock in dogs, in- 
halation of a high concentration of oxygen for 
only 15 minutes had a beneficial action. The 
average blood pressure was elevated 6 and 7 
millimeters of mercury in the dogs in which 
shock was produced by repeated hemorrhage 
and by repeated subcutaneous injections of 
small doses of histamine. No effect was ob- 
served upon the blood pressure in their dogs in 
traumatic shock. In all groups the oxygen 
therapy caused a decreased pulse, increased 
respiration, and an increased oxygen content 
of the arterial and venous blood. Our more 
extensive studies on traumatic shock showed 
that oxygen therapy had a definite beneficial 
action upon the blood pressure and the length 
of life of the dogs. Of two groups of dogs with 
an average similar amount of trauma and 
fluid loss into an injured limb, the group of 
dogs which was treated with oxygen did not 
show such a marked fall in blood pressure 4, 
6, and 8 hours after injury and lived 70.3 per 
cent longer than the untreated group. The 
oxygen content of the arterial and venous 
blood was also increased by oxygen therapy 
in our dogs. 

This paper reports the results of our studies 
upon the effects of inhalation of a high oxygen 
concentration upon peripheral circulatory' 
failure produced by slow intravenous injec- 
tion of histamine. The report of Wood, Ma- 
son, and Blalock contains the results of only' 
7 experiments in which shock was produced by 
subcutaneous injections of small doses of his- 
tamine. In addition they' present only' one 

From the HLxon Laboratory of Experimental Medicine and 
the Department of Surgery. University of Kansas School of 
Medicine. 


observation in each case after 15 minutes of 
oxygen therapy. They stated that their re- 
sults were less consistent because their method 
made it difficult to control the degree of 
shock due to fluctuation of the blood pressure 
in their dogs. For this reason we have made 
more extensive studies with a method which 
makes it possible to reproduce similar de- 
pressions of blood pressure with very' little 
fluctuation. 

METHODS 

Twenty normal dogs in a fasting, basal con- 
dition were used in the first part of this study'. 
Only the initial intravenous injection of so- 
dium pentobarbital (25 to 30 mgm. per kilo- 
gram of body weight) was necessary' to main- 
tain anesthesia throughout the experiment. 
A kymographic record of the blood pressure 
was made by a mercury' manometer attached 
to the left carotid artery by a cannula. Respi- 
rations were recorded by means of tracings of 
the chest movements. Hematocrit determina- 
tions by the capillary tube method were made 
every 2 hours upon samples of oxalated blood 
taken from an exposed right femoral vein. 
The left femoral vein was cannulated and at- 
tached to a Murphy' drip. By' a constant slow 
drip administration of histamine acid phos- 
phate in physiological sodium chloride solu- 
tion (0.5 mgm. per c.cm.), any degree of shock 
without marked fluctuations in the blood 
pressure could be maintained over a long pe- 
riod of time and reproduced in all of the dogs. 
A fatal level of blood pressure of 40 milli- 
meters of mercury was maintained in all of our 
experiments. The duration of life was noted. 
Ten of the dogs served as controls and 
breathed atmospheric air (21 per cent oxy r - 
gen). Continuous 100 per cent oxygen was 
administered to the xo treated dogs by a 
Heidbrink gas machine attached to a cannula 
in the trachea. 

The effect of different oxygen tensions (10, 
13, 20 and 95 per cent) in the inspired air 


301 


3 « SURGERY, GYNECOLOGY AND OBSTETRICS 



upon the speed of recovery from histamine 
shock was studied in 3 dogs. Single intrave- 
nous injections of 0.15 and 0.25 milligram of 
histamine were used to produce the fall in 


The results upon the control group of 10 
dogs breathing atmospheric air (it per cent 
oxygen) arc presented in Table I. The his- 
tamine depressed the average initial blood 
pressure of 145 millimeters of mercury to the 
shock level of 40 millimeters of mercury. This 
pressure was maintained without much varia- 
tion for the duration of the experiment until 
just before death. The shock resulted in hemo- 
concentration The average hematocrit in- 


creased from 45.8 to 61. g per cent. This is a 

15. 7 per cent increase. The length of life va- 
ried from 1. s to n 7 hours, with an average 
duration of 5.67 hours 

The effects of inhalation of 100 per cent 
oxygen are presented in Table II 'Hie his- 
tamine decreased the average blood pressure 
from 127.7 to 40 millimeters of mercury. 
Ilemoconcentration increased the average 
hematocrit from 45 3 to 6 2.2 indicating a t6 9 
per cent increase The length of life varied 
from 36101 7.0 hours, with an average of 9 84 
hours. This represents an average increase of 

71.7 per cent in length of life of dogs treated 
with 100 per cent oxjgen as compared with 
that of dogs breathing atmospheric oxygen 
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Graph 1 . Secondary anoxic shock following the intravenous injection of 0.15 milligrams of 
histamine in the nembutalized dog breathing so per cent oxygen. Recovery after brief artificial 
respiration and 0; per cent oxygen. 


Postmortem examination showed moderate 
vasodilatation in the intestines. The liver was 
red and apparently normal in size. This con- 
trasted with the anemic appearance of the in- 
testines and viscera found in dogs dying from 
traumatic shock. 

Repeated intravenous injections of small 
doses of histamine acid phosphate (0.15 and 
0.25 mgm.) produced almost identical depres- 
sions in the blood pressure in the same dog. 
Experiments upon three nembutalized dogs 
showed that the rate of recover}' of the blood 
pressure after such an injection was decreased 
if the animal breathed 1 5 per cent oxygen in- 
stead of 21 per cent oxygen. This is shown in 
Graph 1. When the dogs were given 100 per 
cent oxygen the rate of recover}' of the blood 
pressure was again normal. When only 10 per 
cent oxygen was inhaled the initial fall in 
blood pressure was followed by slow recovery 
to a level below normal and after 1 5 to 20 min- 
utes a secondary depression of blood pressure 
occurred. The initial fall in blood pressure was 
accompanied by a reflex slowing in the respira- 


tion. Slow restoration of the blood pressure 
from secondary anoxic shock could be pro- 
duced by the administration of 95 per cent 
oxygen as shown in Graphs 2 and 3. 

EVALUATION 

The slow intravenous drip injection of his- 
tamine produced a continuous depression of 
blood pressure which did not vary much and 
which was duplicated in a series of dogs. Be- 
cause of this, it is an excellent method for 
studying the effect of oxygen therapy upon 
peripheral circulator}' failure. The clinical 
analogue occurs in anaphylactic shock. Drag- 
stedt and Gebaucr-Fuelucgg (x) have reported 
finding histamine, or a histamine-like sub- 
stance, in the blood and lymph of dogs during 
anaphylactic shock. The amount was propor- 
tional to the severity of the shock. Histamine 
of similar vasodepressor substances apparently 
not involved in traumatic shock. Dragstedt 
and Mead (2) failed to find a vasodepressor 
“toxin” in the blood and lymph of dogs dur- 
ing experimental traumatic shock. The use of 



Graph 3. Secondary 
lized dog breathing 10 


anoxic shock following the intravenous injection of 0.25 milligrams of histamine in a nembuta- 
per cent oxygen. Spontaneous recovery following the administration of 95 per cent oxygen. 
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Fig 4 Enormous cystic tumor involving the entire 
kidney a, Section of tumor showing moderate cellular 
differentiation -with some mitotic figures present b, Retro- 
grade pyelogram showing marked elongation and retraction 


with partial amputation of the minor calyces Downward 
displacement of the pelvis is also present in this case C, A 
large calcified cyst is noted The mass measured n by 14 
centimeters 


ence of a large mass in the loin is usually a 
late manifestation of tumor of the kidney and 
indicates a poor prognosis. 

Metastases (blood borne) may cause gastro- 
intestinal distress, headache, cough, shortness 
of breath, constipation, and jaundice. Fever, 
leucocytosis, hypertension, and varicocele on 
affected side are frequently observed. Renal 
tumors become very large, tender on pressure, 
do not move with respiration, and are usually 
found in patients of from 50 to 70 years of 
age Sixty to 70 per cent occur in males, and 
a majority die within 2 years from cachexia 
or metastasis. 

The study of such a case would include a 
preliminary intravenous urogram to deter- 


mine the comparative size, function, and ap- 
pearance of the calyces and pelvis of the kid- 
ney. A cystoscopic examination should then 
be made, including bilateral retrograde pro- 
grams and a differential function test. Evi- 
dence of retraction, blunting, amputation or 
absence of a major calyx is the most charac- 
teristic pyelographic finding and is present in 
a majority of cases The number of cal) ces 
involved increases with the size of the tumor, 
usually but one major calyx being primarily 
affected Elongation by extension of the tu- 
mor toward the periphery may give the cal)t 
deformity a "spiderleg” appearance 

The absence of deformity of a calyx or of the 
pelvis may be misleading, as we have seen 2 



Fig 5 Papillary adenocarcinoma of the It ft kidney in an 
elderly male a, Section of the tumor show i/ig well marked 
lumen and the typical papillary structure with little 
cellular differentiation b, Retrograde pyelogram of the 



eft kidney show ing marked elongation of the minor c»!u« 
The Urge mass involving the lower pole of the kidney 
Prostatic hyperplasia, producing acute retention, »» 



STIRLING, ASH: 


PAPILLARY ADENOCARCINOMA OF KIDNEY 






l'ifj. 6. Malicnant papillary cvstndcnoma o{ kidney with (unpitin« ftrmvth in pelvis. 
Tii is tumor aro«c from simple cvstacicnoma, anti represents a sulxlivision of papillary 
adenocarcinoma, a. Papillary stnicturc within cystic cavity, b, An intravenous pvclo- 
pram, c, Tumor invotvine the pelvis and cortex seen invadinp but not extending be- 
yond the renal capsule, d, Funpnting protvth in jtclvii. 


cases in which the calyces and pelvic outline 
were normal in the retrograde pvclogram, only 
to find evidence of deformity on intravenous 
study. Too much reliance, therefore, should 
not be placed on the findings in a single 
pvclogram. 

Other evidence of deformity includes com- 
pression of the pelvis of the kidney, produc- 
ing flattening, narrowing, or obliteration. 
Filling defects may be noted, as a result of the 
presence of blood clots or a tumor. The kid- 
ney- may be displaced laterally-, superiorly, or 
medially, with abnormal insertion of the 
ureter. The latter is a very- significant find- 
ing. Deformity of the uretcropelvic junction 
or alteration in the silhouette of the kidney is 
frequently- observed. 

The differential diagnosis includes pyone- 
phrosis or hydronephrosis, solitary or poly- 
cystic kidney- and infections producing hema- 
turia and pyelitis cystica or glandularis. Two 
cases of this type were recently observed. 


Ptosis, rotation, or the presence of a double 
kidney may- be mistaken for tumor. We have 
had 5 cases in which prostatic hypertrophy 
was found in association with tumor of the 
kidney. Even in a case of prostatism the 
possibility of a tumor of the kidney should 
be considered if there is a passage of blood. 

On cvstoscopic examination, hydronephrosis 
of the closed type may be difficult to differ- 
entiate from tumor, especially- when an ob- 
struction is found in the upper ureter. This 
occurred in 2 of our cases, 1 of which had re- 
ceived roentgen-ray treatments elsewhere for a 
mass erroneously thought to be a neoplasm. 
The patient had been assured that this treat- 
ment had reduced the size of the mass despite 
the fact that it contained only- urine. 

A retroperitoneal tumor (non-renal) may- 
cause marked displacement of the kidney-, 
so the degree of renal mobility- should al- 
ways be determined. There is less retraction 
of the calyces in polycystic kidney than in 
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ps 7 a, High power section from an adrenal rest tumor, showing sheaths of large 
polyhedral cells with vesicular nuclei and clear cytoplasm In many areas the tumor 
cells are spindle shaped Other sections show the characteristic papillary adenocar- 
cinoma with well marked lumina This is an unusual typeof tumor (twine) b. Whole 
kidney section with involvement of the lower pole by the tumor described (\\ hitmore 
technique). 


tumor, and it is usually bilateral When re- 
traction docs occur, however, it is broad, in 
contrast to the narrow cal) ces found in neo- 
plasm The pyelogram in solitary cyst is 
often unaltered and the urine normal In one 
instance, wc found the position and axis of 
the kidney to be considerably altered by the 
weight of the cyst 

An exploratory operation, implying a pos- 
sible nephrotomy, is never indicated in tumor 
of the kidney, particularly if the patient has 
been subjected to preliminary roentgen-ray 
therapy. Certain of these tumors are so radio- 
sensitive that marked shrinkage will occur 
following irradiation, thereby distorting the 
pyelogram and give erroneous conclusions 

Occasionall) one sees a case in which evi- 
dence of deformity is found on intravenous 
pyelography, only later to have this proved 
erroneous by a retrograde pyelogram This 
finding has occurred in our experience. In 
such instances it is important to repeat the 
retrograde pyelogram at regular intervals 


until one can rule out the possibility of a tu 
mor. Aspiration biopsy should be practiced 
in doubtful cases, particularly in suspected 
cystic disease 

TREATMENT 

The feasibility of operation in hidne> tu- 
mors should always be carefully weighed 
With a history of short duration and the 
presence of a fixed mass producing toxemia, 
the advisability of operation is questionable, 
as the tumor is obviously highly malignant 
In such instances, one may proceed with a 
course of roentgen-ray therapy, and if marked 
diminution in the size of the tumor occurs, it 
may be removed 6 weeks later This delay 
allows sufficient time for fibrosis of the vessels 
to take place and also permits the skin to re- 
gain some of its vitality 
The question of metastases should alvrajs 
be determined prior to operation, preliminary 
roentgenograms being made of the lungs, 
lumbar spine, pelvis, long bones, and skull. 
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Tig 7 a, High potter section from an adrenal rest tumor, show mg sheaths of targe 
polyhedral cells with vesicular nuclei and clear cytoplasm Tn many areas the tumor 
cells are spindle shaped Other sections show the characteristic papillary adenocar 
cmoraa with well I marked lununa This is an unusual type of tumor (Ewing) b. Whole 
kidney section with involvement of the lower pole by the tumor described (Whitmore 
technique) 


tumor, and it is usually bilateral. When re- 
traction does occur, however, it is broad, in 
contrast to the narrow calyces found in neo- 
plasm. The pjelogram in solitary cyst is 
often unaltered and the urine normal. In one 
instance, we found the position and axis of 
the ktdney to be considerably altered bj' the 
weight of the cyst 

An exploratory operation, implying a pos- 
sible nephrotomy, is never indicated in tumor 
of the kidney, particularly if the patient has 
been subjected to preliminary roentgen-ray 
therapy. Certain of these tumors are so radio- 
sensitive that marked shrinkage will occur 
following irradiation, thereby distorting the 
pyelogram and give erroneous conclusions. 

Occasionally one sees a case in which evi- 
dence of deformity is found on intravenous 
p> elography, only later to have this proved 
erroneous by a retrograde pyelogram This 
finding has occurred in our experience. In 
such instances it is important to repeat the 
retrograde pyelogram at regular intervals 


until one can rule out the possibility of a tu- 
mor Aspiration biopsy should be practiced 
in doubtful cases, particularly in suspected 
cystic disease 

TREATMENT 

The feasibility of operation in kidney tu- 
mors should always be carefully weighed 
With a history of short dural "d the 
presence of a fixed mass product! 
the advisability of operation is qui 
as the tumor is obviously highly m 
In such instances, one may proceed 
course of roentgen-ray therapy; and if n 
diminution in the size of the tumor occu 
may be removed 6 weeks later. This d* 
allows sufficient time for fibrosis of the %es-> 
to take place and also permits the skin to n 
gain some of its vitality. 

The question of metastases should 
be determined prior to operation, pro 
roentgenograms being made of th . 

lumbar spine, pelvis, long bones, an 
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THE ACUTE GALL BLADDER 


R. RUSSELL BEST, M.D, RA C.S , Omaha, Nebraska 


D URING the last 10 years, the debate 
on conservative versus surgical 
management of acute cholecystitis 
has continued with probably more 
evidence being produced in favor of serious 
surgical consideration in every case. It has 
been only within the last 4 years that my 
personal ideas have come to agree with this 
latter viewpoint I can truthfully say that 
this change has come about through some 
rather unhappy observations and experiences 
as well as through a dose stud}’ of reported 
series of cases. 

This article deals with an analysis and 
breakdown of 44 cases in which the clinical 
diagnosis of acute cholecystitis had been made. 
The cases are divided into two groups The 
first group of 22 consecutive cases represents 
a period in which my policy w as not to operate 
for acute cholecystitis unless certain signs, 
symptoms, or laboratory findings were reason* 
ably definite, although in several instances the 
decision to operate was based entirely on that 
inexact factor of practical medical science 
called “clinical impression." The second 
group is comprised of an equal number of 
cases of acute cholecystitis seen during a later 
period in which my policy has been to operate 
more readily unless there is definite early 
abatement of signs, symptoms, and laboratory 
findings, with definite improvement in the 
patient’s general appearance and no evidence 
of that “stationary loginess and apathy" 
which is often seen in patients with progressive 
pathological changes of gangrene, abscess, or 
perforation but whose temperature, pulse, and 
blood picture approach normal. The lack of 
parallelism between the pathology and the 
laboratory, -clinical findings is often more 
astounding in acute cholecystitis than in acute 
appendicitis, and the clinician’s insecurity 
when attempting to evaluate these patients 
will be discussed later. It may be said that 

from rb* Dffpartiwnf of '•urgrry t aneMr ol 
ToDi** of Unlimr 

before (he Los \a?ele» Surgical So«wi> DecemVr 
ij 


the first 22 cases were handled under the 
policy of probable nonoperative treatment 
with surgery done in only $ cases, or 36 4 per 
cent, and the second group under the policy of 
probable operative treatment, with surgery 
done in 16, or 72 8 per cent, of the 22 cases 
It must also be taken into consideration that 
this is a breakdown of 44 patients, most of 
whom had already been hospitalized 
To illustrate further the lack of parallelism 
between laboratory-clinical findings and the 
degree of pathological change in cholecystitis, 
one has only to mention a pathogenesis en- 
countered by ever}’ surgeon who performs 
cholecystectomies, and that is finding an ad- 
vanced acute gall bladder disease in which the 
diagnosis of chronic gall bladder disease has 
been made Thus, the lack of parallelism caD 
rightfully be emphasized whether we look at 
the disease from the chronic or the acute 
phase. Fallis and McClure stated that 10 9 
per cent of their 320 cases of acute cholecy sti- 
tis had been diagnosed as chronic cholecystitis 
Wesson and Montgomery reported an in- 
cidence of 28 o per cent in a series of 76 cases 
of acute cholecystitis The author’s series does 
not include any cases in which the diagnosis 
of chronic cholecystitis w as made and an acute 
cholecystitis found at operation, hut this is 
experienced not too infrequently. 

Admitting the lack of parallelism, we must 
then consider the frequency with which the 
acutely inflamed gall bladder does undergo 
gangrene, abscess, or perforation with or with- 
out analogous variations in temperature, 
blood, or clinical findings, in order to deter- 
mine whether these advanced pathological 
changes occur often enough that we dare not 
disregard this factor. The majority of authors 
reporting on this incidence have been forced 
to place the figure between 10 and 30 per cent. 
Berk, in an analysis of 8,752 cases reported by 
many authors, reveals that r, 54 °» OT , 7 - 9 P cr 
cent, of these cases progressed to gangrene, 
abscess, or perforation Fallis and McCiurc 
report that gangrene and perforation occurred 
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TABLE II,— AGE INCIDENCE AND OPERATIVE 
MORTALITY IN ACUTE CHOLECYSTITIS 

, , Ym o! No No Percent 

Aulf, °r ige patients deaths mortality 

Falhs and McClure 30 to 40 10S t or) 

40 to 60 164 rr 67 

60 plus 48 s 10 5 

Best 46 to $o 2 0 o 

SO to 60 *4 1 4 , 

60 plus 18 3 16 6 

and of my personal experiences would seem to 
favor the “early operation” classification, 
placing the optimum time to operate some- 
where between the second and seventh day, 
depending upon the individual case. This 
allows time to build up local and general 
resistance and immunity, most cases will not 
have progressed into the most dangerous 
stage, the patient will not have used up his 
reserve, and liver damage will not be too 
great Cave believes that postoperative 
deaths arc more often the result of liver 
damage than anything else. From the figures 
given, it can be interpreted that, if subsidence 
does not begin promptly and uninterruptedly, 
there is great danger of gangrene, abscess, and 
perforation taking place, and the mortality 
rate w'ill be higher with or without operation 
as the patient goes by the 7 day period 
In my own series, among the first group of 
22 patients in which the general policy was to 
avoid operation except as untowardly in- 
dicated, 8, or 36 4 per cent, proved at opera- 
tion to have gangrene, abscess, or perforation. 
These were all individuals over 48 years of age, 

6 of them being between 55 and 76 years of 
age, with an average age of 62 years Three 
deaths occurred resulting in an operative 
mortality of 37.5 per cent, and a mortality' for 
the entire group of 13 6 per cent. Two of the 
patients who died were 64 and 72 years of age, 
respectively. Cholccystostomy was performed 
3 times with 2 deaths and cholecystectomy 5 
times with 1 death. All of these patients were 
operated upon 5 days or more after the acute 
onset, and some as late as the twentieth day 
It has been said that pathologists see very few 
cases of perforation at the autopsy table 
The answer to that is that hospitals with 
pathologists usually have capable surgeons 
who operate when certain signs or symptoms 


appear or when there is too much uncertainty, 
and if death ensues the case goes to the post- 
mortem room as an operative death for acute 
cholecystitis, while in the institutions that do 
not employ pathologists, autopsies are the ex- 
ception and no records are available as to what 
occurs in the particular acute abdomen Per- 
sonally, I have seen 2 unoperated, ruptured 
gall bladders at the autopsy table, one in a 
patient of my own who refused operation In 
the 8 operative cases of this group, the 
parallelism between the clinical picture and 
pathological findings was definitely lacking in 
4 patients, 2 of whom died. 

In the second group of 22 patients, seen 
during a period when I favored probable 
operative treatment as heretofore discussed, 
16, or 72.8 percent, were operated upon within 
7 days and 6, or 27.2 per cent, fully recovered 
from the attack of clinical acute cholecystitis 
without operation Three, or 13 6 per cent, of 
those operated upon had marked pathological 
changes in the gall bladder but no generalized 
peritonitis because of the protective matting 
of the greater omentum. This is a marked im- 
provement over the percentage in the first 
group Three of the remaining patients had 
areas suggesting early gangrene, and 2 had 
acutely inflamed gall bladders with pus in the 
common duct In the 16 patients operated 
upon, the common duct was opened 4 times— 
25 per cent— stones being found in 3 of these, 
or 18.7 per cent Cholccystostomy was done 5 
times and cholecystectomy n times All 3 
patients with gangrene, abscess, and perfora- 
tion were over 50 years of age, 2 of them past 
60, the average age being 63 y ears One death 
occurred in this group, w hich gives a mortality 
of 4 5 per cent for the entire group as com- 
pared with 13 6 per cent in the first group, and 
an operative mortality of 6 2 per cent as com- 
pared with 37 5 per cent in the first group. 
The patient who died after cholecystectomy 
was 68 years of age, and was not operated 
upon until the seventh day-, at which time a 
gangrenous gall bladder was found She was a 
rather obese woman, with a thick abdominal 
wall Her temperature did not rise above 101 
degrees, her pulse was 76 to 86, the highest 
white cell count was 11,000 and this came 
down to 6,000 on the fourth day. The stall 
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several other cases because of the history of 
jaundice, but the condition of the patient or 
other difficulties did not warrant it at the 
time of operation. An argument against 
operation for acute cholecystitis is the ever 
present edema and advanced inflammation in 
the region of the common duct which makes 
its identification difficult. This is a logical 
argument when one is “common duct stone 
conscious,” for about 90 per cent of all acute 
cholecystitis cases have stones within the gall 
bladder and probably 20 per cent of these will 
have stones in the common duct also. How- 
ever, we sometimes have to choose the lesser 
of two evils. My faith in the biliary flush 
leads me to believe that it will probably 
answer the question in many of these cases 
retaining smaller common duct stones if it is 
used routinely following surgery. 

If cholecystostomy is selected because of the 
general condition of the patient or because of 
fear of spreading toxic or infective elements, 
a large tube close to J / 2 inch in diameter, 
preferably with a flange such as a mushroom 
catheter with part of the base removed, is 
placed in the gall bladder. The smaller stones 
may pass out through the tube, and if nec- 
essary later, the gall bladder may be explored 
with the cystoscope as suggested by Hollen- 
berg and Eikner. Little can be deduced from 
the mortality figures of cholecystostomy ver- 
sus cholecystectomy, for the patient on whom 
cholecystostomy is done is usually more 
acutely ill and a poorer operative risk and 
naturally a higher death rate ensues. 

On several occasions when the patient was 
moderately jaundiced at the time of operation 
but the common duct was not opened because 
of marked local edema and inflammation or 
because the patient’s general condition was 
rather poor and no stone was grossly palpable, 
a thickened elongated cystic duct with or 
without stone was found bound down and 
angulated into the common duct in such a 
manner as to cause pressure on the common 
duct with probable partial obstruction. The 
cystic vessels seem to take part in this 
mechanism by acting as a bowstring holding 
the enlarged, thickened gall-bladder neck and 
cystic duct in a crowded position against the 
common duct. This probably is a definite 



Fig. 1. The cystic vessels may act as a bowstring in 
acute cholecystitis and the enlarging, edematous cystic 
duct, with or without stone, become compressed against 
the common duct, causing partial to complete obstruction 
of the common duct. 

entity and, although it explains some cases of 
jaundice, it does not definite])' rule out com- 
mon duct stone (Fig. 1). 

In those cases in which the common duct 
has been opened and a T-tube or catheter in- 
serted, it is most important that a delayed 
cholangiogram be made sometime around the 
seventh to tenth day, as one cannot search as 
diligently for stones in the common duct in the 
acute case as in the chronic case, and ex- 
perience with cholangiography in chronic 
cases reveals the occasional finding of a re- 
maining common duct stone. If a stone is 
portrayed, an attempt should be made to 
dislodge it with the routine 3 day biliary^ flush 
regimen and ductal irrigations as previously 
described. 

If the stone is lodged above the T-tube in 
the hepatic duct, the T-tube should be re- 
moved so the stone can travel down to the 
lower end of the common duct. If the stone is 
too large to pass through the sphincter area 
an attempt should be made to break it up by 
instilling 5 cubic centimeters of a mixture of 
% ethyl ether and ethyl alcohol into the 
common duct by the modified method of 
Pribham. Then if the cholangiogram reveals 
a disrupted stone, the flush should be repeated 
a number of times. In any event, after a tube 
or catheter has been removed, the patient 
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should be given the flush to wash out remain- 
ing debris 

A delayed cholangiogram should also be 
made in every case of cholecystostomy as it 
may give considerable information. For in- 
stance if the cholangiogram reveals a blocked 
cystic duct, the indwelling catheter should 
not be removed because, as the skin closes 
over, it leaves a blind mucosal pouch and one 
can anticipate a recurrence of the condition. 
If the cystic duct is blocked by edema rather 
than stone, hot packs together with warm 
saline and olive oil irrigations may cause the 
duct to become patent again. This can be 
ascertained by repeating the cholangiogram. 
If the cystic duct is blocked by a stone or if a 
stone is found in the gall bladder, an attempt 
may be made to break up the stone with the 
ether-alcohol mixture. Although I have never 
had particular success with this method there 
have been some encouraging reports on it. 
Another method for removing stone or stones 
remaining in the gall bladder is by means of 
the cystoscope, as described by Hollenberg 
and Eikner. Stones remaining in the gall 
bladder or a blocked cystic duct are indica- 
tions for cholecystectomy. 

Finally it must be stated that although a 
patent cystic duct with no stones remaining 
in the gall bladder favors no further recurrence 
of the gall bladder symptoms, we know that 
this is not assured and every patient who has 
a cholecystostomy for acute cholecystitis is a 
potential candidate for later cholecystectomy. 

SUMMARY AND CONCLUSIONS 

i. The incidence of gangrene, abscess, and 
perforation in acute cholecystitis is between 
io and 30 per cent, and as in appendicitis the 
mortalities are mostly in this group By ap- 
proaching the case with a surgical attitude and 
deferring operation only when there is no con- 
fusion of signs, symptoms, laboratory findings, 
and appearance of the patient, the mortality 
for acute cholecystitis may be reduced 

2 The incidence of gangrene, abscess, and 
perforation is higher in the older age group, 
beginning with 50 years and especially after 
60, and this group of cases carries the higher 
mortality rate One should approach this 
group with a more definite surgical attitude 


3. In group 2 of my own series, in which all 
patients were approached with a definite 
surgical attitude, 72 8 per cent were operated 
upon early and only 13 6 per cent of the pa- 
tients had advanced gangrene, abscess, or 
perforation. Only 1 death occurred in this 
group In retrospect, in some of the patients 
operated upon the conditions might have sub- 
sided after 1 or 2 more days of observation 
Probably about 50 per cent of cases of acute 
cholecystitis in any series should come to 
operation to give the lowest mortality for 
acute cholecystitis, but again it must be 
emphasized that any- confusion of signs, 
symptoms, laboratory findings, including the 
haziness of the right upper quadrant in the 
flat x-ray plate, indicates a need for operation 

4 If the differential count reveals stall 
forms above 10 per cent, one should be sus- 
picious of a nonsubsiding acute cholecystitis 
In this group of cases, this was a fairly con- 
stant finding but not infallible 

5 As to appearance, a “stationary loginess 
or apathy,” particularly in the older group, 
seemed to be a characteristic of nonsubsiding 
acute cholecystitis 

6 About 90 per cent of patients with acute 
cholecystitis have associated gall stones and 
about 20 per cent of these will have stones in 
the common duct If the acute inflammatory 
reaction will subside, there is later a better 
opportunity to explore the common duct 

7 Probably it is safer to favor early opera- 
tion and operate only upon about 50 per cent 
of the patients than to favor conservative 
treatment and operate only after advanced 
complications have arisen In 2 groups of 22 
patients each, the group mortality was re- 
duced from 13 6 to 4 5 P er cent b y favoring 
early operation in about 70 per cent of the 
second group 

8. Delayed cholangiography when possible 
and the routine biliary flush are most im- 
portant in the management of these cases 
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HOW TO USE CATGUT 

EDWARD L. HOWES, M.D., F.A.C.S., Washington, District of Columbia 


T HERE is one very real reason for 
writing on the use of catgut; namely, 
because the subject is so seldom dealt 
with in the literature except in a very 
fragmentary manner in textbooks. During the 
past 5 years, there has only been one article 
published on how- to employ catgut to the best 
advantage, although there have been many 
articles on how to use silk. Catgut is the most 
widely used suture material, and the paucity 
of published comments undoubtedly accounts 
for its widespread poor usage and the confused 
ideas about this usage. Tradition still governs 
the employment of catgut, while knowledge 
regarding the process of wound healing has 
steadily advanced. In this paper, suggestions 
are made for improving the use of catgut based 
on the physiology of wound healing. 

THE SELECTION OF CHROMIC OR PLAIN 
CATGUT 

Whether to use plain or chromic catgut can 
be decided only on the basis of the healing 
properties of tissues in which the sutures are 
to be employed. Chromic catgut is absorbed 
more slowly than plain and keeps its thread 
strength longer. Plain catgut, therefore, is 
used when rapid healing is to be expected, as 
occurs in serosa and mucosa covered surfaces, 
and for ligatures, because the blood clots 
quickly. For the very large arteries, however, 
chromic catgut must be used, for the prolifera- 
tion of fibrous tissue is the only insurance 
against postoperative hemorrhage. Plain cat- 


gutis also indicated when the object of the sut- 
uring is only the obliteration of dead space to 
prevent “laking” of serum or blood. Dead 
space is found most f requently in muscle and fat. 

Chromic catgut is used to suture those tis- 
sues which give immediate strength to the 
wound and which will maintain a sufficient 
amount of this strength to prevent separation 
of the cut edges until the time when the wound 
develops its own strength through the process 
of healing. Fortunately, those tissues which 
have the most holding power for sutures like- 
wise develop the most strength during the 
healing of the wound. These are the fasciae, 
connective tissues of all descriptions, and the 
muscularis mucosae in the wall of the gastro- 
intestinal tract. 

THE TISSUES WHICH TOLERATE CATGUT 
POORLY 

Catgut should be used sparingly or not at 
all in those tissues which tolerate catgut poorl v. 
The tissues which tolerate catgut poorly are: 
(1) the skin, (2) the subcutaneous fat, (3) mu- 
cous membranes, and (4) the muscles. The 
degree of toleration varies for each of these 
tissues and for different reasons. 

The skin always harbors bacteria in the hair 
follicles regardless of the character and the 
amount of antiseptic used to cleanse its sur- 
face. Three or four days after catgut is in- 
serted in the skin, these bacteria begin to grow 
around it. Inflammatory changes follow, and 
the strand is rapidly destroyed regardless of 
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Fig i Fight pieces of catgut in small area of tissue 
( \fter Vivier > 


the size or degree of chromicization Because 
of the tendency toward pus formation and pre- 
mature absorption, catgut absolutely should 
not pierce the shin, although it may be used 
successfully as a subcuticular suture. 

In the subcutaneous fat, the absorption of 
catgut, or more specifically the chemical and 
cellular reaction which brings about this ab- 
sorption, tends to cause some necrosis, indura- 
tion, and the elaboration of a small amount of 
serous exudate. The most common cause of 


As in the skin, this approximation creates an 
effective barrier against further bacterial con- 
tamination. However, mucous membranes 
slough where pierced by sutures unless thev 
are extremely fine. Bower has shown that 
No ooooo catgut is well adapted for suturing 
mucous membranes, yielding rapid primary 
healing with minimal tissue reaction. Unab- 
sorbable sutures also slough from mucous 
membranes unless they are extremely fine. If 
they do not, permanent ulcerations are apt to 
remain about them where they penetrate the 
surface. Calculi form around unabsorbable 
strands extending through the mucous mem- 
brane of the gall bladder and urinary bladder. 

Muscle tolerates catgut better than fat, but 
also tends to necrose and bleed easily— a tend- 
ency likewise exhibited toward unabsorbable 
sutures Muscle possesses so little holding 
power for sutures anyway that the mechanical 
advantage gained hardly justifies the trauma 
of inserting them. Because of the lack of hold- 
ing power, su tu res f requently pull ou t of muscle 
within the first 4 days of healing. On the other 
hand, the sheaths of muscle should always be 
sutured, for they do possess holding power for 
sutures and do not necrose easily When a 
large muscle bundle is cut across, interseptal 
fasciae should be sutured individually Tor 
collapsing dead space in muscle, fine sizes, No 
000, of plain catgut will give the best result 


induration of the wound sutured with catgut 
and of the escape of a small quantity of serous 
fluid on the tenth to the twelfth day of healing 
is the presence of too much catgut in the sub- 
cutaneous fat. Sutures in the subcutaneous fat 
contribute no strength to the wound anyway. 
If this layer is thick dead space will inevitably 
form, but obliteration of it can be accomplished 
in other ways which will not produce indu- 
ration. The subcutaneous fascia may be su- 
tured with very fine, small bite, interrupted 
sutures of plain catgut. No 0000 or No 
ooooo, or tension sutures may be used 
The fascia in the subcutaneous fat, even when 
invisible, can be easily located by means of 
rat-toothed forceps These forceps pull out of 
the fat while they hold in the fascia 
Although wounds in mucous membranes 
heal rapidly, the earliest possible restoration 
of the continuity of their cut edges is desirable 


non - uuen catgut should be used in 
CLOSING A WOUND 3 

The best answer to the question of how 
much catgut should be used is, “Less than is 
generally thought to be required.’’ Many of 
the untoward reactions exhibited by healing 
wounds sutured with catgut, the so called aller 
gic and tissue hunger reactions, arc really for- 
eign body reactions caused by the use of exces- 
sive amounts of catgut. Catgut is used in such 
large sizes and in such large quantities that the 
tissues are simply overw helmed. Edema anil 
leucocytic invasion naturally occur, and the 
tissues thicken and become indurated These 
changes can be seen in Figure r, reproduced 
after Vivier There are 8 pieces of catgut m a 
small area of tissue, and indeed the cross 
sections of catgut are more apparent than the 
areas of tissue between 
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In the suture of wounds, catgut is usually 
used abundantly because of two erroneous be- 
liefs and a common fault in surgical technique. 
The first mistaken belief is that the larger 
sizes of sutures necessarily contribute the most 
strength to the wound, or in other words, it is 
not known how to obtain maximal strength 
with the least amount of suture material. The 
second is the erroneous belief that the compli- 
cations of wound healing, such as disruptions, 
hematomas, and secondary hemorrhages, are 
avoided by suturing tissues as securely as pos- 
sible in the manner used to tie inanimate ob- 
jects. The fault in surgical technique is hurrjn 
The maximal strength of a wound is ob- 
tained with a minimal amount of suture mate- 
rial by suturing fasciae only, and by placing 
these sutures in such a manner that they pull 
at right angles to the major alinement of tissue 
fibers. This maximal strength cannot be re- 
duced in amount unless the sutures employed 
have a knot or thread strength less than size 
No. o, nor can it be increased by using sutures 
of larger sizes. In either case the holding 
power of the tissues for the sutures determines 
the strength of the wound. In tissues other 
than fasciae, finer sizes of catgut should be 
used. Because the holding power of the 
tissue for the suture determines the strength 
of the wound, the wound is strengthened 
by an increase in the number of sutures em- 
ployed rather than in the size of the suture. 
However, no additional strength is provided 
by placing the sutures closer together than 
x centimeter (3). 

Maximal strengthof thewound is maintained 
by the use of interrupted sutures. If one in- 
terrupted suture breaks or sloughs out of the 
tissues, the others carry on their intended 
function. On the other hand, if a continuous 
suture is used, the entire strength of the wound 
is jeopardized when a break occurs anywhere 
along its length. 

COMPLICATIONS OF WOUND HEALING 

Contrary to current belief, complications of 
wound healing are really reduced in number 
by decreasing the size of the catgut used within 
the limits stated. Increasing the quantity of 
catgut used and placing it needlessly in tis- 
sues where no important mechanical advan- 


tages result, tend to increase the amount of 
edema and exudative reaction, cause necrosis of 
tissue, decrease the holding power of the tissue 
for the sutures, weaken the thread strength of 
the catgut, and finally weaken the wound. Use 
of the larger sizes of catgut predisposes to 
wound infection, not only because the larger 
sizes provide a greater amount of foreign body 
in the wound, but also because the technique 
which is employed with them inevitably causes 
greater tissue destruction and provides a soil 
for the growth of bacteria. Hematomas be- 
come almost unknown when the finer sizes of 
catgut are used. 

To prevent disruption of the laparotomy 
wound, the key tissue to suture properly is the 
posterior sheath of the rectus muscle. In the 
longitudinal incision of the anterior abdomi- 
nal wall, the fibers of the posterior sheath are 
cut at right angles. Sutures placed in these 
cut edges pull out parallel to the fibers, and 
are consequently held insecurely. This sutured 
union, being the first defense against disrupt- 
ing forces, separates in the first few days after 
operation and causes the disruption or a post- 
operative herniation depending on whether the 
outer layers give way also. To increase the 
strength of this layer, a mattress type of suture 
should be employed. 

Hurry in suturing tissues necessitates the 
use of large needles which will not break and 
large sizes of catgut (Nos. 2 and 3) in long 
continuous strands. Large bites of tissue, i.e., 
greater than % centimeter, are taken and 
there is a greater tendency to tie tighter. In 
other words, the suture technique is the exact 
opposite of that employed with fine catgut and 
therefore results in a greater number of wound 
complications. 

HOW TO PREVENT BACTERIAL CONTAMINATION 
OF CATGUT 

Although sterile when placed on the 
operating table, catgut sutures often be- 
come contaminated with bacteria by the 
time they are tied in the tissues. These 
bacteria come from the air, and more com- 
monly from the tissues and blood of the 
wound. Regardless of the type of antiseptic 
used, bacteria can be grown with surprising 
regularity from the first blood entering the 
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wound after the skin has been cut. Whether 
the tissues can resist these relatively harmless 
bacteria depends in part on the amount of 
foreign body present in the wound. AH sutures 
are foreign bodies and, therefore, a reduction 
of the quantity of suture material used de- 
creases the possibility that the bacteria will 
gain a foothold. The minimizing of trauma 
caused by their insertion decreases the amount 
of contused tissue present, and contused tissue 
is not only a foreign body but a growth me- 
dium for the bacteria, thereby predisposing to 
infection. Contact with exposed skin, repeated 
soiling with serum such as occurs when liga- 
tures are taken from a spool, and contact with 
linen or instruments which have been in the 
operative field are all sources of contamina- 
tion which should be avoided during an oper- 
ation. In too many instances improper ster- 
ilization of catgut during preparation is given 
as the cause of wound infections, whereas the 
faults are actually those of surgical tech- 
nique. 

CATGUT AND CONTAMINATED WOUNDS 

Catgut is overwhelmingly the suture of 
choice in contaminated wounds. Kucher, in 
spite of his preference for silk for clean wounds, 
did not hesitate to use catgut in contaminated 
wounds. Halstcd never discussed this poinU'n 
any of his writings, except to say that if an in- 
fection developed with silk there would prob- 
ably be little trouble if the silk were fine 
enough. Only Shambaugh and Dunphy have 
come out strongly for the use of silk in con- 
taminated wounds on the basis that the dura- 
tion of infection with silk is no longer than 
with catgut However, in many of the cases 
repaired with silk, the sutures were mechani- 
cally removed and, unfortunately, offending 
silk stitches are not always available for me- 
chanical removal. 

When catgut is used to repair a freshly con- 
taminated wound made to drain an infected 
focus, such as an abscess in the peritoneal cav- 
ity, the spirit of “contaminated anyway’’ usu- 
ally dominates the technique Only infre- 
quently is a half-hearted attempt made to have 
the catgut reach its final location with a mini- 
mal amount of bacterial contamination. In- 
stead, the sutures are used to inoculate the 


bacteria deep into tissues where the ordinary 
seepage along a drainage tract -would never 
place them. To prevent this catastrophe, four 
suggestions are offered for the management of 
this t ype of wound : (i) The edges of the wound 
should be well walled off with laparotomy pads 
before the peritoneum is opened. (2) The pus 
should be removed by suction and not allowed 
to flow over the wound edges, (3) The drain 
should be placed at one end of the wound. 
(4) After the peritoneum is closed, the wound 
is irrigated, debrided, redraped, and treated 
just like any contaminated traumatic wound. 
With this technique, catgut sutures can be in- 
serted into the tissues with little or no bacte- 
rial contamination. 

T1TE OBJECT OF THE USE OF CATGUT 
The object of all suturing is to allow the 
cells to regenerate between the cut edges and 
thus restore the continuity of the wound. The 
work of Ravdin, Thompson, ct al (7), showing 
that fibroblasts appear late, proliferate slowly, 
and that the wound disrupts whether sutured 
with catgut or silk in the presence of hypopro- 
teinemia, illustrates the ultimate uselessness 
of sutures if cells do not regenerate. Ingalls, 
ct al (5), have shown that wounds heal poorly 
and disrupt regardless of the type of suture 
material used if there is a C-avitaminosis be- 
cause fibroplasia is distorted. The failure of 
cells to regenerate properly, therefore, should 
not be caused by the sutures themselves. 
The object of their use is thereby nullified. 
Infection in wounds, necrotic tissue, and ex- 
cessive amounts of foreign bodies retard the 
growth of cells, and all these changes can be 
produced by sutures. The size of the suture, 
and its method of use are the important fac- 
tors to be considered. “Think of the cells" fa 
the best of all possible maxims for the use of 
sutures, and more attention should be given to 
their use to improve the resul ts of wound healing 

SUMMARY 

This article is purely a plea for the better 
use of the catgut suture. The following points 
have been emphasized. 

r The selection of plain or chromic catgut 
is determined by the rate of healing of the 
tissue in which the sutUTe is to be used. 
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2. Catgut is tolerated poorly in skin, subcu- 
taneous fat, mucous membranes, and muscles. 

3. Maximal strength of the -wound is ob- 
tained by the use of sutures in the fascia when 
they pull at right angles to the fibers. Maximal 
strength is maintained by the use of inter- 
rupted sutures. 

4. Complications of wound healing are re- 
duced in number by decreasing the size of the 
catgut used. No catgut suture larger than 
No. o need be used in fascia; No. 000 in muscle, 
No. 0000 in subcutaneous fascia, and No. 00000 
in mucous membranes. In order to prevent 
wound disruption and postoperative hernia, 
the key tissue to be sutured in the laparot- 
omy w'ound is the posterior sheath of the 
rectus muscle. 

5. In the repair of clean wounds, catgut 
sutures are often needlessly contaminated by 
unsuspected faults in surgical technique. 

6. Whether tissues will resist bacterial in- 
fection or not depends on the amount of foreign 
body and necrotic tissue present in a wound, 
and since all sutures are foreign bodies and are 
capable of producing necrotic tissue by their 
misuse, a reduction in the quantity of catgut 
employed and the adoption of the careful tech- 


nique required for the finer sizes decrease the 
opportunity for infection. 

7. In contaminated w-ounds catgut is the 
suture material of choice, but seldom is an 
effort made to prevent its contamination . Four 
suggestions are offered to prevent contamina- 
tion of the suture in the repair of the wound 
made clean to drain an infected focus in the 
peritoneal cavity. 

S. The object of all suturing is to allow cells 
to regenerate. All types of sutures are useless 
when cells fail to regenerate for other reasons, 
but certainh r neither the sutures nor their 
method of use should be made the cause of 
this failure. 
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THE PROPHYLACTIC IMPLANTATION OF SULFANILAMIDE 
IN CLEAN OPERATIVE WOUNDS FOR THE REDUCTION 
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M OST surgeons will agree with the 
statement that every operative 
incision is potentially an infected 
wound. This is one of the un- 
solved problems of surgery, and the possibility 
of postoperative infection not infrequently 
causes the surgeon to advise against an opera- 
tion which, in his opinion, would be beneficial 
to the patient but is hardly worth the risk in- 
volved. This is particularly true in the treat- 
ment of fractures when the surgeon is often 
content with a fair result obtained by manipu- 
lative means or traction when by open opera- 
tion he could have obtained a more perfect 
result with much less effort. 

So important is the question of postopera- 
tive infection that the American College of 
Surgeons in 1940 devoted one symposium to 
the subject (Meleney, 9) and another sympo- 
sium to sterilization and aseptic operative 
room technique (Cutler, r). We do not know 
just what percentage of our own clean opera- 
tive wounds have become infected in the past. 
We can recall surgical tragedies in which the 
result of an apparently satisfactory operation 
was ruined by infection, and in one instance 
the patient died. We believe that between 1 
and 2 per cent of our dean operative wounds 
have developed an infection sufficiently seri- 
ous to cause a portion of the wound to be 
opened and drained. It is probable, however, 
that the percentage is higher, as Meleney (8) 
states that impressions in regard to the inci- 
dence of postoperative infections are woefully 
inaccurate. 

Not only do infections occur, but in our ex- 
perience attempts to trace the source of the 
infection have nearly always resulted in fail- 
ure. An exception was on January 14, J93 2 > 
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when both of 2 clean cases in which operation 
had been done the same morning became in- 
fected. One was a knee from which a semi- 
lunar cartilage was removed and the other was 
a patient with Paget's disease in whom a long 
section of the tibia was removed for the relief 
of intractable pain. In each instance the in- 
fecting organism was a hemolytic streptococ- 
cus and the day after the operation a member 
of the operating team entered the hospital 
with a streptococcic throat and the organisms 
from the wound and from the throat seemed 
to be identical At that time, folded gauze 
masks were used As a result of that expe- 
rience, large heavy muslin masks were adopted 
and during the past few years these have usu- 
ally contained a sheet of cellophane and have 
been fitted with a strip of aluminum which is 
bent over the bridge of the nose. However, in 
spite of this improvement in the type of masks 
used, we have still had occasional postopera- 
tive infections 

As a result of a careful 9 year study, the 
surgical service of the Presbyterian Hospital 
in New York City was able to reduce the in- 
cidence of postoperative infections from 14 
per cent in 1925 to 4 8 per cent in 1933. It is 
tobenoted that of thepatients operated upon in 
192S, 4 per cent developed serious infections 
and 10 per cent developed trivial infections, 
whilein 1933 1 1 per cent developed serious in- 
fections and 3 6 per cent developed trivial in- 
fections Meleney (8), in his report of this 
study, indicated that the work would be con- 
tinued and in his second report (Meleney, 9) 
it is shown that in 1939 the incidence of serious 
infection was o 6 per cent and of trivial infec- 
tion was 2 6 per cent. Meleney suggests ways 
and means of minimizing postoperative infec- 
tions and emphasizes particularly sufficient 
autoclaving and proper masking of the nose 


3*4 



nuke B.° S P 7, ’ : nue the mci— d from 

rt , 5lepott »n **£ 
is evident tom H a ^ subject to ^ 

bis n"“ c S“t mot 1 °if Sr in tbe ®pe»c 

^uje e to S cnn^ at ^u;'attdbt^ e c ^^bve^teciii' 

Nation of settled on * tbe vrouad 

_.w,rh may haA „ t v,e surface or nbut tha 


re to con-— e ^ve ster- sutuie d - T *o - - n but mere 

rg loom, Section to * e { t bacterra iat ive ® {l e n ot ie ^c Tact ures v.dncb 

lostoperauve mt ^ tbe ^ esslng s and o fracW ^ ^ 
otion of tm-S a *.*\ed ou tne v.'Ound- . ,j vufecteo relative!} s , grade 

SS may b**f£ ^ taC ll^but*at ^V^^^TSedt^^tioa 

Instruments tbe r e rs no q dia tion mto e5 had do e dayS after t healed. 

^° m ^lSn of bel* followed by ? nieC tlons about^ ^ ^ eek s and tn q{ ££ s 

the mtrodo roQTnS has b obtain ed by * an d drained orfy w o ?f p£jfic Hos- 

the op eta ^ p* fhe results here, too, _. r ^-ere tu , ^lissou^ 1 ate not 

the fact t r su ka \ staff n a factor n 
_„nr\e.red the ° „ n d m^l D o-mtw 


e operat-t-o . e te sm- — here, c— n , -were — - - , hc jsnssu— * , are nor 

rendered * te d and mai stop erative m operated up Barnes 


tecuop- 

*® ; n ^o<SS. d a cup ^pteu^^ti’pfioS °4 t Sio?'and 

arthropfas'-X bQlk hips- *f t ^ cup nas J he5U turesvrere ® be boy ^as du • “ tent l 

^I'Tbe Sul SS-jSSSS ** tite dressin 


ot tne ere no ry h prTtl but cut. 

Hospital, tbe 5e oi tbe ^ (Case 

tions in *' Sued occurred ^ ite rge 
third case m ^ D f age d from the 

o 2 Table 1) 4 . , b een remo tingb- 

r’ tvbanmoma bad o ionS 0 f _*e » 


anhvioit= — d cveucva— . curte nce u* 

tu tbe Sul result ““factory 

removed- a so mev’bat hnpressed 

th 'XS' Mtbuttlmewbad j ob „ s md 

^ * Stesuto obtained bi 


rntenur foiled dv F‘“". - pressure aic--= 

day after tne v 



3*6 


SURGERY, GYNECOLOGY AND OBSTETRICS 


was removed and he developed a swelling on 
the front of the thigh and fever. He returned 
to the hospital 8 days after discharge with a 
large fluctuant swelling on the front of the 
thigh. A hemostat was pushed through the 
paper-thin operative scar and about 100 cubic 
centimeters of clear fluid was evacuated. Sul- 
fanilamide powder was placed in the cavity 
and the patient made an uneventful recover}' 
and returned to his home 10 days later. 

In another patient (Case 61, Table I) the 
lower portion of the wound in the bach was 
opened on the third postoperative day be- 
cause an infection was feared. No infection 
was present and it was determined later that 
an infection and retention of urine in the blad- 
der accounted for the patient’s temperature. 
This patient later developed a bed sore which 
led to a low grade infection in the wound. 

Among the patients operated upon at the 
Jewish Hospital during this period, there 
have been no postoperative infections or com- 
plications such as the 2 mentioned. 

Naturally, the question arises as to whether 
or not the local implantation of sulfanilamide 
powder in the wound is dangerous to the pa- 
tient. In order to answer the various objec- 
tions which have been raised to the method, 
we are, in this paper, recording observations 
on 150 almost consecutive operations of vari- 
ous types. These operations were all per- 
formed by one surgeon (J. A K.). They were 
performed in two hospitals under conditions 
which exist in the general surgery operating 
room in the average good hospital They were 
performed with frequently changing personnel 
of assistant residents, internes, and nurses 
The air in the operating room was not condi- 
tioned and no appreciable change in technique 
has been made from that followed in the past 
For the most part, silk was used for ligatures 
and sutures. The surgery was as atraumatic 
as was consistent with the skill of the opera- 
tor. Care was taken not to tie the sutures too 
tightly and to leave as few buried sutures and 
ligatures as was consistent with adequate clo- 
sure and hemostasis In some instances the 
skin has been closed with catgut when pro- 
longed immobilization in a plaster cast was in- 
dicated and when it was not desirable to 
change or to cut a window in the plaster. In 


other instances sutures of chromic catgut have 
been placed where it was deemed a disadvan- 
tage that the sutures be permanent, as in clos- 
ing the muscles after a spinal fusion. The skin 
has been protected by skin ton els in about 
half of the cases; that is, in most of the major 
cases in which the application of the towels 
would not interfere with the operation. The 
skin preparation has been as follows: 

The patient entered the hospital the day 
before the operation in most instances The 
extremity was scrubbed with soap and water 
and shaved. It was then scrubbed with alco- 
hol. In certain instances it was painted with 
tincture of merthiolate or mercresin the day 
before the operation. No sterile dressing was 
applied. After the patient had been placed on 
the operating table, the field of the operation 
was scrubbed with alcohol or ether, and 
painted with tincture of merthiolate or tinc- 
ture of mercresin 

In Tables I and II are listed a series of 150 
almost consecutive clean operations in which 
sulfanilamide powder was implanted in the 
wound. The maximum rise in temperature 
after the operation, the character of healing 
of the wound and the length of stay in the 
hospital after the operation arc given in the 
tables. It is to be noted that the hospital stay 
varies greatly, even in operations of the same 
type. This is because most of these patients 
were private patients, and their stay in the 
hospital was regulated largely by their eco- 
nomic status For instance, Case 66 and Case 
69 were 2 patients operated upon on the same 
day for nonunion of fracture of the hip, bv 
McMurr&y’s oblique osteotomy One patient 
went home on the tenth day after the opera- 
tion in a plaster-of-Pans cast and convalesced 
at home The other patient remained in the 
hospital for 118 days, until she was walking 
well on crutches Both wounds healed per 
primam with no complications 

ANALYSIS 07 CASES 

Rationale oj the procedure When sulfanila- 
mide powder is placed in the wound, this pow- 
der becomes dissolved in the fluid which col- 
lects in the wound and this fluid is then a 
saturated solution of the drug, if an excess of 
the drug is available, and 1 gram of the drug 
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38 6 degrees C. and in 3 of the Jewish Hospital 
cases the temperature reached 102 degrees F. 
The fever was of short duration and there were 
no local signs of infection. One of the wounds 
(Case 61, Table I) was opened for a short dis- 
tance, but no infection was found. It is possi- 
ble that the sulfanilamide was partly respon- 
sible for the fever, but other than causing un- 
easiness to the surgeon it did no harm. On the 
other hand, we have seen similar postopera- 
tive elevations of temperature in patients who 
did not have sulfanilamide implanted in their 
wounds and in whom infection did not 
develop. 

Determinations of the concentration of sul- 
fanilamide in the blood were made on several 
patients on the first 3 days following opera- 
tion. The concentration varied from 1 to 9 2 
milligrams per cent on the first and second 
postoperative days and usually only a trace 
was present on the third day after the opera- 
tion The concentration of 9.2 milligrams per 
cent was present in the blood of a patient who 
had had 10 grams of sulfanilamide implanted 
in a large operative wound for exposure of the 
hip Lately only 5 grams of the drug have 
been used for this type of operation, and this 
usually causes a concentration of from 2 to 4 
milligrams per cent in the blood In patients 
with small wounds in whom the amount of the 
drug was small, no determinations were made 

This series does not include patients in 
whom active tuberculosis was present in the 
operative field. One such patient developed a 
sinus about 3 weeks after a sacroiliac arthro- 
desis. Another developed a sulfanilamide rash 
on the third postoperative day This lasted 2 
days and then disappeared The patient was 
a child 7 years old with a rather large tuber- 
culous focus in the ilium above the acetabu- 
lum. This was cleaned out, the cavity was 
packed with bone chips and sulfanilamide, 
and the cavity was dosed. The temperature 
rose to 103 degrees F , and the rash appeared 
on the third day. The child was sent home in 
a cast on the seventh postoperative day with 
a normal temperature and no rash 

It is true that sulfathiazol is more effective 
against staphylococci than is sulfanilamide, 
and for this reason it may be a more desirable 


drug to use. Jt has the possible disadvantage 
that it is less soluble and tends to remain in 
the wound longer. We are now running a 
series of cases with sulfathiazol powder im- 
planted in the wounds, and, when the number 
of such cases is adequate, we shall report our 
opinion as to the value of this drug for the pre- 
vention of postoperative infection. At present 
we can only say that we have had no post- 
operative infections in the 87 clean wounds 
in which sulfathiazol powder has been im- 
planted, and in small amounts it does not 
appear to interfere with the healing of the 
wound. 

CONCLUSIONS 


1. Powdered sulfanilamide can be im- 
planted in dean operative wounds and docs 
not interfere with the healing of the wounds 
unless an unnecessarily large amount of the 
drug is used. 

2. When used in the manner described, 
there is practically no danger of toxic symp- 
toms. 

3. In our hands the drug has reduced the 
incidence of postoperative infections; no post- 
operative infection occurred in over 150 
consecutive wounds in which the drug was 
used In several patients there were two or 
more wounds. 

4 The drug should be sterilized by auto- 
daving at 15 pounds pressure for 30 minutes 
or by some other adequate method before it is 
used in dean wounds. (Sterile ampuls of the 
powder arc on the market). 

5. The drug is not a panacea and its local 
implantation docs not warrant any relaxation 
in the standards of good operating room 
technique 
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were given. The whole course covered a pe- 
riod of 14 days, in which, as will be shown 
later, no significant pathological change of the 
small intestine occurred. The depth dose was 
calculated from an isodose curve with the 
measurements of the anteroposterior and lat- 
eral diameters and the configuration of the 
circumference of the dog’s abdomen. In this 
way the dose given compared well with the 
dose in a human case, when consideration is 
given the difference of sizes. As a matter of 
fact in human beings the course of x-ray ther- 
apy was frequently extended to a month or 
longer because of certain local or general reac- 
tions. Therefore, the dosage given to the dog 
can be considered to be slightly more in- 
tensive. 

In an effort to find the x-ray dosage for the 
dog that will not produce irreparable damage 
to the intestine, heavier and shorter courses 
were tried. In one dog, a depth dose of 2400 r 
was given in 13 consecutive days and at nec- 
ropsy the small intestine showed many hemor- 
rhagic and ulcerated areas in the mucosa with 
no important changes in other abdominal 
viscera. This confirmed the well established 
observations of Warren and Whipple (14, 18). 
By giving the 2400 r depth dose in 20 days, 
we observed only occasional small hemor- 
rhages in the intestinal mucosa, and edema 
The overlying epithelium was affected at 
places, showing necrosis of cytoplasm and 
clumping of nuclei with sloughing at the sur- 
face. Therefore we took the 24 days as the 
minimal period during which a depth dose of 
2400 r can be safely administered 

All dogs were kept in a kennel, fed on a bal- 
anced diet, and observed for a week or more in 
order to make sure that they were normal. 
The body weight and the blood hemoglobin 
were determined before and after the experi- 
ment 

Controls. Two dogs were irradiated daily 
with roentgen-rays through two ports in the 
lower abdomen The anterior ports alternated 
with the posterior ports. In 24 days a depth 
dose of 2400 r was given During the course 
of roentgen-irradiation, the animals were ob- 
served daily as to the body weight, vigor, 
appetite, and stool. Twenty-four hours after 
the last dose, the animal was killed and the 


abdominal viscera were examined. The entire 
small intestine was examined for change in the 
serosa as well as in the mucosa Photographs 
were taken of the mucosal surfaces. Repre- 
sentative sections were made from the duode- 
num, jejunum, and ileum. They were fixed in 
Zenker's solution and studied microscopically. 

One dog was given a daily therapeutic dose 
o[ 30 cubic centimeters of a 2.5 per cent solu- 
tion of ferrous sulfate for 24 days and then 
sacrificed to determine whether there was any 
change of the intestinal mucosa due to the 
drug alone. Another dog was treated similarly 
with 30 cubic centimeters of a aoper cent solu- 
tion of ferric ammonium citrate. In the fol 
lowing experiments in which the iron prepara 
tions were given in conjunction with roentgen- 
irradiation, the same dosage was emplo>ed 
In the light of the experimental data and clini- 
cal results in the study of iron metabolism 
(6. 7). o 75 gram of ferrous sulfate or 6 grams 
of ferric ammonium citrate administered daily 
is considered to be therapeutically adequate 
for the treatment of iron-deficiency anemia in 
man. 

Experiments. Two dogs were given doses of 
the solution of ferrous sulfate and roentgen- 
irradiation daily as described. At the end of 
the irradiation course the dogs were killed and 
the abdominal viscera, especially the small in- 
testine, were examined macroscopically and 
microscopically. 

Two other dogs were irradiated and given 
the solution of ferrous sulfate as above, but 
were sacrificed for pathological examination 
S weeks after the completion of the treatment 
This was to allow for the appearance of late 
effects or to see possible signs of recovery’ 
any intestinal lesion that might be produced 
by the treatment. . . 

Another series of 4 dogs was likewise irradi- 
ated but fed on a solution 0/ ferric ammonium 
citrate. . 

In all these experiments, a stomach tube 
was used for feeding and the dose of the iron 
compound was completely ingested During 
the roentgen- irradiation a plaster cast was put 
on the animal w ith windows corresponding to 
the irradiated fields over the lower abdomen. 
This made the management of the animal more 
convenient and irradiation more accurate. 
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TABLE I. — ANALYSIS OF EXPERIMENTS 


Dog 

No. 

Weight 
before 
treat- 
ment 
in kgm. 

Weight 
after 
treat- 
ment : 
in kgm. 

Hgb. 
before 
treat- 
ment 
n grams 
per cent 

Hgb. 
after 
treat- 
ment 
in grams 
per cent 

Antero- 

posterior 

diameter 

of 

abdomen 
in cm. 

Lateral 

diameter 

of 

abdomen 
in cm. 

Daily 
skin 
dose 
in r 

through 

2 porks 

Daily 
depth 
dose 
in r 

Days of 
treat- 
ment 

Total 
depth 
dose 
in r 

Ferrous 

sulfate 

0.75 gm. 

daily 

Ferric 
ammo- 
nium 
citrate — 
6 gm. 

daily 

Disposal 

1 

* 3-5 

14. 1 

13-6 

9.6 

iS-o 

m, 

218.6 

loo 

B 

2400 

■ 

m 

Killed at the end 
of treatment 

2 

13.5 



9-4 

15.0 

8.5 

2150 

100 

24 

2400 


m 

Killed at the end 
of treatment 

3 

■ 



xt.o 



1 

m 

24 

m 

yes 

■ 

Killed at the end 
of treatment 

4 

3 

9.6 j 

nn 

13-3 


m 

m 

m 

24 

m 


yes j 

Killed at the end 
of treatment 

5 

10.6 

■a 

J 34 1 

10.7 j 

" 1 . 

9-5 ! 

7.5 1 

162.0 

100 1 

24 

2400 

yes 


Killed at the end 
of treatment 

6 

10.2 


*g§ 

m 

D 

8.5 

178.0 

100 

u 

2400 

yes 


Killed at the end 
of treatment 

7 



13 0 

1 1.8 

12.8 

10.0 

m 

too 

24 

2400 

yes 


Killed 8 weeks 
after treatment 

8 

1 

10.5 

1 4-5 

ft' 

■P 

10.5 

189.6 

too 

24 

2400 

yes 


Killed S weeks 
after treatment 

9 

jo.6 

IO.I 

13-4 

■ 

I 

8.0 

177-0 

too 

24 

2400 

■ 

yes 

Killed at the end 
of treatment 

10 

n. 8 

10.4 

13-8 

146 

11.0 

8.0 

174.6 

xoo 

24 

2400 

| 

yes 

Killed at the end 
of treatment 

II 

n.S 

xi.% 

■ 

10.8 

X0.5 

8.5 

178.6 

100 

24 

2400 

■ 

yes 

Killed 8 weeks 
after treatment 

12 

IO.X 

9.8 

sx -3 

8.6 

12.5 

7.0 

187.8 

100 

24 

BH 

| 


Killed 8 Weeks 
after treatment 


Roentgen ray factors: 200 kilovolts 50 centimeters, skin target distance 4 ports, 2 anterior and 2 posterior. 

Size of each port, 6 by 8 centimeters 8 milliamperes. Filter, x / 3 millimeter copper *f 2 millimeters aluminum 56 milli- 
meters oil. 

Half valve layer in copper, 1.145 millimeters. 

The data on the control and experimental 
dogs are given in Table I. 

EXPERIMENTAL OBSERVATIONS 

Controls. Dogs i and 2 were given roentgen 
rays alone with a daily depth dose of 100 r and 
a total depth dose of 2400 r, in 24 days. Dur- 
ing the course of irradiation their general con- 
dition was good with normal appetite and 
stools. At the end of the treatment, dog 1 
gained 0.6 kilogram of body weight, while dog 
2 lost 0.3 kilogram. Both of them developed a 
moderate degree of anemia. The hemoglobin 
of dog 1 dropped from 13.6 grams per cent to 
9.6 grams per cent; that of dog 2, from 12.2 
grams per cent to 9.4 grams per cent. At au- 
topsy, the abdominal viscera appeared nor- 
mal. The mucosa of the small intestine 
showed occasional areas of slight edema. There 
were no hemorrhage and no ulceration, how- 
ever. The above data point to the fact that 
this amount of 2400 r depth dose given in 
24 days was well tolerated by normal dogs 


without significant clinical and pathological 
changes in the intestinal tract (Fig. 1). 

Dog 3 was given 0.75 grams of ferrous sul- 
fate daily for 24 days and dog 4, 6 grams of 
ferric ammonium citrate similarly. No roent- 
gen-irradiation was applied. The weight of 
dog 3 increased from 9.8 kilograms at the be- 
ginning to 10.3 kilograms at the end of the 
treatment; that of dog 4 from 9.0 kilograms to 
9.6 kilograms. The hemoglobin of dog 3 at 
the beginning of the treatment was 11.5 grams 
per cent and at the end, 1 1 .0 grams per cent 
while that of dog 4 was 11.6 grams per cent 
and 13.3 grams per cent, respectively. Post- 
mortem examination of the abdominal viscera, 
especially the small intestine, showed no im- 
portant changes. Thus it was dear that nei- 
ther the ferrous sulfate solution nor ferric 
ammonium citrate alone was irritative to the 
intestinal mucosa. Instead, both of them im- 
proved the general condition of the dog. 

Dogs irradiated and treated with ferrous sul- 
fate. Dogs s, 6, 7, and 8 were given 0.75 
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gram of ferrous sulfate daily for 24 days and 
at the same time irradiated as dogs r and 2. 
During the course of treatment, all of them 
showed no abnormal symptoms. The body 
weight and hemoglobin as shown in Figures 
6 and 7, respectively, indicated no appreciable 
change. In other words, these animals stood 
the treatment well, and, when we compared 
the hemoglobin content of these dogs with 
that of the control dogs 1 and 1, it appeared 
that the addition of ferrous sulfate prevented 
or decreased the anemia produced by a 
prolonged course of roentgen-irradiation. The 
mucosa of the small intestine of dogs 5 and 6 
sacrificed at the end of the treatment pre- 
sented a moderate edema and some conges- 
tion There were no hemorrhage and no ulcer- 
ation (Fig. 2). Microscopically the findings 
were normal. 

To determine if these slight anatomical le- 
sions of the intestinal mucosa will disappear in 
the course of time, dogs 7 and 8 were kept and 
fed on normal diets for 8 more weeks During 
this period they exhibited all signs of good 
health. When killed the intestinal mucosa 
appeared normal macroscopically and micro- 
scopically (Fig 4) Evidently the slight and 
subclinical irritation of the intestinal mucosa 
produced by the feeding of ferrous sulfate and 
abdominal irradiation, completely recovered 
in the course of eight weeks. 

Dogs irradiated and treated with jerric am- 
monium citrate Dogs 9, 10, 11, and 12 were 
irradiated as described In addition they were 
given 6 grams of ferric ammonium citrate 
daily throughout the entire course. They 
stood the treatment well without appreciable 
change of body weight As shown in Figure 7 
dog 10 gained some hemoglobin at the end of 
the treatment while the 3 others lost some In 
general the hemoglobin content of the blood 
showed some improvement in comparison 
with those control -dogs, 1 and 2, hut did not 
behave so well as those receiving ferrous sul- 
fate during the period of irradiation treat- 
ment. This might possibly be caused by more 
irritation to the intestinal mucosa produced 
by the ferric compound itself and therefore 
less absorption of the substance. But it was 
difficult to rule out other factors such as irreg- 
ularity of food intake, change of weather etc., 


which might have a similar influence. How- 
ever, in these dogs no significant clinical svmp 
toms were observed. 

Pathological examination of the abdominal 
viscera of dogs 9 and 10 which were killed im- 
mediate!}' after the course of irradiation 
showed marked edema and hemorrhages of the 
mucosa of the small intestine, especially in the 
duodenum and jejunum (Fig 3). Microscopi- 
cally, changes were evident i n the epithelial 
cells at the tips of the villi, showing necrosis 
of the cytoplasm, clumping of nuclei, and 
superficial ulceration In the stroma, edema 
and numerous areas of hemorrhage were seen. 
In dogs 11 and 12 which were not sacrificed 
until 8 weeks later, the same findings were ob- 
served in the intestinal mucosa (Fig 3). 
Although one cannot say definitely from the 
present data how permanent the lesions may 
be and how much harm the animal may be 
done, they were of considerable significance. 

ANALYSIS OF EXPERIMENTS 

When Warren and Whipple performed their 
extensive work on intestinal reactions to 
roentgen-irradiation, the dogs were irradiated 
by single massive doses In this experiment, 
in an attempt to arrive at a roentgen-ray dose 
not lethal to the dog and yet at the same time 
sufficiently intensive and protracted as to be 
comparable with the therapy of a human case 
of malignant pelvic tumor, we administered 
the 2400 r depth dose to groups of dogs in 10, 
12, and 20 days. AH of them exhibited unmis- 
takable clinical signs of intoxication and path- 
ological evidence of necrosis of cytoplasm of 
the epithelium, destruction of the nuclei, hem- 
orrhages and ulceration of various degrees of 
the intestinal mucosa. But when the 24°° r 
depth dose was given in 24 days the animals 
stood it without clinical or pathological mani- 
festation This 2400 r depth dose given in 24 
days may be considered to be the limit of tol- 
erance of the small intestine of the dog to 
roentgen irradiation alone, and any additional 
effect from the use of ferrous sulfate or ferric 
ammonium citrate should be taken to be due 
to the iron compound. 

In the dogs irradiated as controls there de- 
veloped a moderate anemia. In the 10 other 
dogs receiving daily doses of iron compounds 
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Fig. 3 



Fig. 5 


Fig. i. Left, duodenum; center, jejunum; right, ileum. 
Intestine of dog which had received 2400 r (depth dose) in 
24 days, showing no significant pathological changes. 

Fig. 2. Left, duodenum; center, jejunum; right, ileum. 
Intestine of dog which had received 2400 r (depth dose) in 
24 days as well as 0.75 gram ferrous sulfate dady, showing 
moderate edema and congestion. 

Fig. 3. Left, duodenum; center, jejunum; right, ileum. 
Intestine of dog which had received 2400 r (depth dose) in 
24 days as well as 6 grams ferric ammonium citrate daily, 
showing marked edema and areas of hemorrhage. 

Fig. 4. Left, duodenum; center, jejunum; right, ileum. 
Intestine of dog which had received 2400 r (depth dose) in 
24 days as well as 0.75 gram ferrous sulfate daily, showing 
normal appearance of mucosa 8 weeks after the last irradia- 
tion and medication. 

Fig. 5. Left, duodenum; center, jejunum; right, ileum. 
Intestine of dog which had received 2400 r (depth dose) in 
24 days as well as 6 grams ferric ammonium citrate daily, 
shoving marked edema and hemorrhages 8 weeks after the 
last irradiation and medication. 
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a b c d t 

1 ig 7 Chart showing the changes of the blood hemoglobin after roentgen xrradi 
ation and medication "ith iron compounds a, Roentgen rays, 1400 r depth dose in 
34 days, b, Ferrous sulfate, o 75 gram Q D for 34 days, c, ferric ammonium citrate, 

6 grams Q I) for 34 days, d, Roentgen rays, 3400 r depth dose in 24 days plus fer- 
rous sulfate, o 7s gram Q D for 24 days, e, Roentgen rap, 2400 r depth dose in 24 
days plus ferric ammonium citrate, 6 grams Q D for 24 days 

the hemoglobin changes (Fig 7) before and beam will produce secondary radiation If the 
after irradiation were nil or less marked. intestinal mucosa were smeared with ferrous 
It has been established that metallic sub- sulfate or ferric ammonium citrate, one would 
stance lying in the path of a roentgen-ray expect an increase of the effect of the second- 
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ary rays on the tissues. This may injure the 
intestinal mucosa ami disturb the absorption 
of the intestinal contents, including the iron 
compounds. Our experiments have been de- 
signed to find out if this additional secondary 
or scattered radiation from the iron substances 
not only in a single administration but in re- 
peated "daily doses for a prolonged period of 
time (3 to 4 weeks) would produce clinical 
symptoms and permanent pathological le- 
sions. The fact that in 10 consecutive dogs 
the use of ferrous sulfate or ferric ammonium 
citrate had improved the anemia in at least 7 
of them, spoke very strongly that absorption 
of iron was not significantly disturbed. Figure 
7 also suggests that the regeneration of hemo- 
globin in those dogs treated daily with ferric 
ammonium citrate was not nearly so good as 
those treated with ferrous sulfate. 

Throughout the whole experiment, we used 
normal dogs with normal blood hemoglobin. 
Were^we to use subjects in which the blood 
hemoglobin was below normal as a result of 
chronic blood loss, perhaps the response to the 
iron therapy would be more apparent. 

Pathological examinations of the viscera of 
those dogs irradiated and treated with ferrous 
sulfate showed some edema and congestion of 
the mucosa of the small intestine. They recov- 
ered completely in a period of 8 weeks follow- 
ing the abdominal irradiation. In those dogs 
irradiated and treated with ferric ammonium 
citrate one could find numerous large and 
small hemorrhagic patches and some superfi- 
cial sloughing of the mucosa of the small intes- 
tine, more marked in the duodenum and jeju- 
num. These lesions persisted even S weeks 
after the therapy. How long these hemor- 
rhages in the small intestine will remain and 
what permanent injury may result, are ques- 
tions that cannot be answered by the present 
experiment which had not been carried on 
long enough to decide. So far it was reason- 
able to believe that the lesions produced in the 
intestines of dogs fed with ferric ammonium 
citrate in conjunction with roentgen irradia- 
tion was not without clinical importance. As 
it was necessary to employ larger amounts of 
ferric ammonium citrate than ferrous sulfate 
for the same therapeutic result in the treat- 
ment of anemia due to iron deficiency (6 and 
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7). and the amount of secondary roentgen- 
ravs produced is directly proportional to the 
mass present, no doubt the greater quantity 
of iron of the ferric compound was responsible 
for the added injury in the small intestine. 

The practical application of our findings 
opens up a field of considerable clinical signifi- 
cance. The number of cases of gynecological 
malignant tumors associated with anemia that 
require roentgen-irradiation is large, and the 
difficulties of getting large amounts of blood 
for transfusion and the slow response to diet 
therapy alone are often disheartening in their 
clinical management. Although inorganic iron 
compounds might have been used irregularly 
and in short periods of lime in conjunction 
with roentgen irradiation, no systematic and 
prolonged treatment has been mentioned in 
the literature. In our clinic we refrained from 
its use for a number of years for fear of an in- 
crease of undesirable radiation effector reduc- 
tion of the threshold of tolerance to radiation. 

The present experiment has demonstrated 
that it is quite safe and definitely useful to 
administer ferrous sulfate to dogs during ab- 
dominal irradiation. Ferric ammonium citrate 
may be useful also in elevating the blood hem- 
oglobin. but the presence of large hemorrhagic 
and some superficial ulcerative lesions of the 
small intestine with it. even after a rest of S 
weeks, suggests that it is harmful to the indi- 
vidual and is not desirable, until it can be 
proved that the intestinal lesions are not per- 
manent and of no clinical significance. 

SUMMARY AND CONCLUSION 

1 . Normal dogs irradiated through the ab- 
domen by a protracted course of roentgen- 
rays for a total depth dose of 2400 r showed no 
clinical symptoms during the course of treat- 
ment and no pathological change of the small 
intestine at the end of the irradiation. 

2. The daily administration of ferrous sul- 
fate or ferric ammonium citrate in the thera- 
peutic dose throughout the period of irradia- 
tion, tended to increase the blood hemoglobin. 

3. Clinically there was no significant sign of 
intoxication in dogs irradiated and treated 
with either the ferrous or ferric compound. 

4. Pathological examination of the small 
intestine showed a mild degree of edema and 
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congestion of the mucosa in those animals ir- 
radiated and treated with ferrous sulfate. 
These changes disappeared completely in a 
period of 8 weeks 

5. In those irradiated and treated with fer- 
ric ammonium citrate there was more edema 
and large hemorrhagic areas in the mucosa of 
the small intestine. These diffuse, severe hem- 
orrhagic lesions persisted for at least 8 weeks 
after completion of the roentgen-irradiation. 

6. The data presented serve to indicate that 
ferrous sulfate is definitely valuable in the 
treatment of the anemia as a result of chronic 
blood loss and it is harmless to the small intes- 
tine while the animal is undergoing abdominal 
roentgen-irradiation Ferric ammonium cit- 
rate when given in its therapeutic dose is irri- 
tative to the intestinal mucosa under similar 
circumstances and its use is not recommended. 

The authors are indebted to Dr 1' E Whitacre and Dr 
C K Ifsieh for their suggestions and help in carrying out 
the experiment. 
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COMBINING SPLENECTOMY WITH TOTAL GASTRECTOMY 

FRANK H. LAHEY, M.D., F.A.C.S., and SAMUEL F. MARSHALL, M.D., F.A.C.S., 

Boston, Massachusetts 

T OTAL gastrectomy has now become an now lived long enough to establish the fact sc- 
accepted surgical’ procedure. But a curely that without a stomach and with a loop of 
short time ago it was an operation which jejunum attached to the esophagus serving as a 
had been successfullv accomplished only substitute for one, patients ran maintain their 
by a limited number of surgeons. The technical weight and strength, and, with the aid of proper 
measures for its successful performance, however, minerals and acids, their normal blood picture 
have now been worked out and established. Total also. 

gastrectomv is being performed successfully today When a relatively new and major surgical pro- 
by many surgeons over the country. Patients cedure such as total gastrectomy first appears in 
upon whom total gastrectomy has been done have the surgical world, attention is largely focused 
from the Department of Surgery. The IaIicv Clinic. upon the development of its technical steps and 



Hg. I In this illustration the great omentum is separated from the transverse 
eolon and turned upward, thus exposing the lesser peritoneal cavity, the posterior 
" a , sjomach, the root of the gastric vessels and the splenic vessels, pancreas, 

and spleen. The drawing demonstrates the posterior exposure, together with the point 
ot ligature of the splenic vessels when splenectomy is combined with total gastrectomy. 
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1 ir > In this illuMration the 'plcrn has Iwn it turned anil the ample exposure of 
the e*>phvsus following splenectomy is demonMnled One ran likewise we the perito- 
neum of the duphrapm as It extends over the esophagus, from which will be cut the 
apron of peritoneum with w htch to suspend the jeiunum anastomosed to the esophagus. 


associated aids, such as anesthesia, to make its 
mortality rate such that it can be considered 
as an operation which is justifiable to use in 
{salients 

With the exception of the suggestion in this 
communication of the occasional employ menl of 
the additional step of splenectomy, the method of 
performing total gastrectomy has now been quite 
well established so that its mortality rate, cer- 
tainly for the character of the operation, is within 
reasonable limits We hate now done 33 total 
gastrectomies with 9 fatalities This figure in- 
cludes every total gastrectomy we have ever un 
dertahen and represents not only the mortality 
rate after we acquired experience with the proce- 
dure but that of the pioneer period when we were 
developing methods whereby the causes of some 
of our early failures (leakage) and fatalities could 
be overcome 


In the course of this experience we have five 
times removed the spleen together with the entire 
Stomach, and while we do not wish to advocate 
splenectomy in all patients upon w hom total gas- 
trectomy is undertaken, the addition of this step 
will, in those cases in which the malignancy has 
involved the greater curvature segment opposite 
the hilum of the spleen, not only make the opera- 
tion easier but also, by the removal of Che spleen 
with this area, make it possible to do more com- 
plete and radical removal of theinvoJvedstomach 
The addition of this step to total gastrectomy 
does not appear to add greatly to the hazard of 
the operation since in not 1 of the $ cases in which 
this has been done has there been a death 
bince total gastrectomy is an operation which 
will be reserved almost entirely for those patients 
either with a linitis plastica type of carcinoma of 
the stomach in which gross glandular metastases 




|'i£, ; . TVl.itK* renvne.l'.mrn.Hb ti-ecd.t > with ail »f tin- 
omentum ami six - attached qdrtit. 1 ! r caicm-wa cl th<- 
nomach »a< cl tlic Itnili* j»la» 1 »ra lyjv-. 
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are so often lucking or with complete involvement 
»i the stomach by leiomyosarcoma which is of 
such low grade of malignancy, it is quite desirable, 
we talicvc, to remove the entire omentum with 
the stomach as has lx-en advocated by so many 
Hurojx-an surgeons writing on subtotal gastrec- 
tomy for malignancy. Kentov.il of the entire 
omentum by separating it from its high attach- 
ment to the transverse colon makes it possible to 
remove with the stomach numerous lymph nodes 
in the gastrocolic omentum into which extensive 
carcinoma of the stomach so frequently metas- 
tasizes. Not only docs the removal of the entire 
omentum make it possible to do a more extensive- 
removal of gland-bearing areas with total gastrec- 
tomy but the addition of this technical step de- 
cidedly simplifies the removal of the stomach 
itself. As the omentum is detached from the colon 
and turned upward and the lesser peritoneal cav- 
ity is opened so that when the omental attach- 
ment to the colon is completely freed, the blood 
supply of the stomach and spleen becomes clearly 
visualized (Tig. i). With this exposure of the 
stomach turned upward, the gastric artery with 
its branches comes plainly into view and the 
splenic vessels as they pass to the hilum of the 
spleen apj>ear directly under the eye. If because 
of extension of the disease, because of troublesome 
bleeding from tlic vasa brevia vessels running be- 
tween the greater curvature of the stomach and 
the spleen, it seems that a better exposure of the 


lower end of the esophagus can be obtained, the 
splenic voxels may be ligated as trunks at this 
point. All of these three points have at times in 
our cases influenced us toward adding the opera- 
tion of splenectomy to that of total gastrectomy. 
Four of the operations of total gastrectomy com- 
bined with splenectomy have been |K'rformed by 
me and one by l)r. Marshall, and we both have 
been impressed with the (act that with the addi- 
tion of this procedure the operation lias been 
made decidedly easier. 

With the omentum completely freed from the 
colon and with the splenic vessels safely ligated, 
the parietal peritoneum outside the spleen is in- 
cised and the spleen is mobilized inward. Its 
pedicle can now be clamper! distal to the ligature 
of the splenic vessels and the vascular splenic 
pedicle cut. This leaves the spleen attached to the 
upturned stomach by the vasa brevia vessels, and 
the large vacant area previously occupied by the 
spleen provides a surprisingly advantageous ex- 
posure of the left half of the diaphragm with the 
left lobe of the liver attached to it. With severing 
of the avascular attachment of this left lobe of the 
liver from the diaphragm, the lower end of the 
esophagus as it passes through the diaphragm and 
joins the stomach can be brought under direct 
vision from al! sides (Fig. 2). With this wide ex- 
posure in a cavity of such amplitude, the techni- 
cal manipulation of cutting anterior and posterior 
apron flaps of peritoneum for suspension of the 
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Fig S, left Total gastrectomy for carcinoma of the limtis plastics type, together with a very 
targe spleen with attached vasa brevia Thu spleen was of such size as to interfere with total re 
mo\al of the stomach This is one of the early cases in which the omentum was not removed 
Fig 6 Total gastrectomy for carcinoma of the limtis plastica type, together with splenectomy, 
indicated by the arrow 


anastomosed jejunum, as devised and advocated 
by one of us* in a technical article on total gastrec- 
tomy, together with the introduction of the anas- 
tomosing sutures, is made surprisingly easy. 


CONCLUSIONS 

The occasional advantage of combining sple- 
nectomy with total gastrectomy is advocated 
when in this operation oozing, particularly from 
the splenic i ems in the hilum of the spleen, occurs 
'L»bey, F H Complrtc rrmoval of the stomach (or m»' 
with airport of five surgically successful Surj Cyeec 


during the course of the operation, when with 
malignancy on the greater curvature it is desirable 
to undertake a wider removal than could be ac- 
complished with the spleen remaining, and par- 
ticularly when an enlarged spleen so hampers 
erposure at the gastro esophageal junction that 
safe anastomotic sutures cannot be inserted un- 
der good direct vision. 

Its addition as a technical step in total gastrec- 
tomy so adds to the ease with which the operation 
may be performed that it lessens rather than adds 
to the risk of the operation 


MUCOCELE OF THE APPENDIX AND 

PSEUDOMYXOMA PERITONEI 

A Clinical Review and Experimental Study, with Case Report 
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Omaha, Nebraska 


T HE term “mucocele of the appendix” 
was first introduced by Fere (1S76) to 
apply to the enlargements of the ap- 
pendix containing mucous or pseudo- 
mucous material. According to Masson and Ham- 
rick (1930), Virchow was the first to describe this 
condition in 1863, but Weaver (1937) credits 
Rokitansky with having described the pathology 
in 1842. Secondary peritoneal deposits resulting 
from rupture of mucocele of the appendix were 
first designated as “ pseudomyxoma peritonei ” by 
Fraenkel (1901), although Worth (1SS4) had pre- 
viously used the same term to apply to the 
secondary peritoneal deposits or growths rcsedring 
from rupture of certain ovarian cvsts.-^/Our 
interest in this subject was stimulated by a 
clinical case, a report of which is given below. It 
is our purpose, following this case report, to re- 
view our clinical knowledge of mucocele of the 
appendix and pseudomyxoma peritonei, and to 
report the results of animal experimentation 
carried out in an attempt to reproduce these 
conditions. 

CASE REPORTS 

Mr. D. P., aged 44 years, was first seen by one of us 
(M.G.) on November 6, 1939, with a chief complaint of 
general abdominal pain of one day's duration. There was 
some nausea but no vomiting. The bowels had not moved 
since the onset of illness. The temperature was normal and 
the pulse 80. Examination of the abdomen revealed mod- 
erate tenderness in the lower right quadrant, over McBur- 
ney’s point and closer to the midline. There was marked 
muscle guard making it difficult to palpate any masses. 
The patient stated that he had had a similar attack about 
1 year previously from which he had recovered under con- 
servative management. 

Laboratory findings were as follows: red blood cells, 
5,300,000; hemoglobin 102 per cent; white blood cells, 
1 2,400; segmented cells, 62 per cent; staff cells, 8 per cent; 
lymphocytes, 19 per cent; eosinophils, 3 per cent; mononu- 
clears, 8 per cent. Urinalysis showed specific gravity, 2028; 
albumen, negative; sugar, negative. Microscopic examina- 
tion showed t or 2 red blood cells and 30 to 35 white blood 
cells per high-power field. 

A diagnosis of acute or subacute recurrent appendicitis 
was made and operation was advised. This was refused at 
first but consented to the following day. 

From the Departments of Anatomy, Surgery and Medicine. 
University of Nebraska, College of Medicine. 


Operation was performed November 7, 1039. by Dr. 
Grodinsky. Under gas-cther anesthesia, the abdomen was 
opened through a McBurncy incision. There was con- 
siderable clear free fluid in the peritoneal cavity. A large 
mass was encountered posteromedial to the cecum, and 
adherent to the cecum and small bowel. After careful 
separation by sharp and blunt dissection, this mass proved 
to be a greatly enlarged appendix. The mesoappendix and 
base of the appendix were ligated with chromic No. 2 
catgut and the appendix was removed. The stump was 
carbolized but not inverted. A limited exploration revealed 
no further pathology in the abdomen. The abdominal 
wall was closed in layers without drainage. 

Pathological report by Dr. Rubnitz: The appendix was 
egg-shaped, measuring S.; centimeters in length and 3 
centimeters in diameter (I‘ig. 1). The surface was red, in- 
jected, and somewhat roughened in the areas where ad- 
hesive bands had been separated during removal. The 
lumen was filled with thick, jelly-like material typical of 
mucus. This material gave a reduction test for mucin and 
stained red with mucicarminc. The wall was made up of 
fibromuscular tissue infiltrated with leucocytes (mostly 
lymphocytes). The mucosa was totally atrophied, no epi- 
thelial cells being demonstrable (Figs. 2 and 3). Patho- 
logical diagnosis: mucocele of the appendix. 

The patient made an uneventful recovery and, when 
last seen, October, 1940, was in good health. 

CLINICAL REVIEW 

Vert’ little appeared in the literature on this 
subject until 1909, when cases were reported by 
Neumann in Europe and Kelly in this country'. 
Interest again lagged until 1915, when Phemister 
described the clinical and pathological picture in 
detail, and attempted to reproduce the condition 
in dogs. Between 1915 and 1930, there appeared 
scattered reports by Castle (1915), Nash (1919), 
Davison (1922), Miiliken and Poindexter (1925), 
arid Topping (1928). In 1930, Masson and Ham- 
rick reviewed the literature and described 6 cases. 
Following this, numerous articles appeared both 
in this country and abroad. Among them were 
the papers of Vorhaus (1930), Birkenfeld (1931), 
Squires (1931), Kemkes (1932), Mayo and Faus- 
ter ( i 93 2 )j Hentz (1932), Lifvendahl and Ries 
(1932), Bell (1935), Abdanski (1936), Wilmoth 
i 1 93 6 ). Jones and Carmody (1936), Jackson 
( I 936)> Olson (1936), Sarff (1936), Dannreuther 
( 1 936). Weaver (1937), Morgan (1937), Waugh 
and Findley (1937), Bittmann (1939), Dordick 
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(1939), Latimer (1940), and Woodruff and 
McDonald (1940). 

Incidence. Kelly (1909), quoting Stengel, gave 
an incidence of o 3 per cent for mucoceles, in 9,108 
autopsies. This agrees quite closely with Castle’s 
(1915) figure of o 2 per cent. Mayo and Fauster 
(1932) reported 76 mucoceles in 31,200 appen- 
dectomies, an incidence of o 24 per cent. On the 
other band, Dannreuther (1936) reported an in- 
cidence of only o 1 per cent in 8,457 appendec- 
tomies, and Weaver (1937) of o n per cent in 
6,225 appendectomies. According to Jones and 
Carmody (1936), the total number of cases of 
mucocele of the appendix reported up to that time 
was approximately 400. D’Avmoy and Fine (1934) 
estimated the total number of reported cases of 
pseudomyxoma peritonei of appendiceal origin to 
be 90 Phemister (1915) stated that mucocele is 
associated with normal involution of the appendix 
in patients between the ages of 35 and 50. The 
average age was found by Masson and Hamrick 
(1930J to be 57 years (6 cases) and by Mayo and 
Fauster (1932) 42# years (70 cases). Dann- 
reuther (1936) reported mucocele most common in 
patients past middle age. Most authors have 
found a slightly greater incidence in females than 
in males 

Etiology. As has been stated, Phemister (1915) 
thought the condition was due to normal involu- 
tion of the appendix and the commonly asso- 
ciated inflammation Milliken and Poindexter 
(1925) described three steps in the formation of 
mucocele: (1) secretion of mucin into the crypts, 
(2) failure of reabsorption, (3) the conversion of 
mucin into pseudomucin Vorhaus (1930) de- 
scribed a preliminary step in the formation- 
stenosis, although he reported a case diagnosed 
before operation by ingestion of barium and exam 
ination by x-ray. A similar case was reported by 
Lifvendahl and Ries in 1932. This would indicate 
that complete or permanent obstruction at the 
base is not necessary and that infection may 
enter the lumen of the appendix. Perhaps it is 
the amount and character of the infection which 
determines whether a relatively sterile mucocele 
or an infected, gangrenous appendix results from 
partial or complete obstruction at the base 
Wangensteen and his associates (1937, 1939) l* 3 '" 6 
repeatedly demonstrated the production of acute 
appendicitis by obstruction of appendices not 
previousl) irrigated Mayo and Fauster (1932), 
Jones and Carmody (193O), Dannreuther (1936) 
and Jackson (1936) described the essential steps 
in the formation of mucocele and pseudomyxoma 
peritonei as obstruction, absence of gross infec- 
tion, secretion faster than absorption, distention, 


formation of diverticula and rupture with the 
formation of secondary pseudomyxoma peritonei 
Our observations would seem to confirm this view 

. P athology. The size of mucoceles of the appen- 
dix varies greatly, from that of a normal appendix 
to that of a man’s head The shape may be globu- 
lar, egg-shaped, conical, or sausage-like, depend- 
ing on the location of the obstruction in relation 
to the base of the appendix (Neumann, 1909, 
Nash, 1919; Jones and Carmody, 1936; Jackson, 
1936; Weaver, 1937). 

The nature of the wall is likewise quite variable 
In general, however, the earlier stages reveal a 
hyperplastic, secretory mucosa with cuboida! or 
columnar goblet cells, considerable round cell in- 
filtration of the submucosa and hypertrophy of 
the muscularis With increasing distention of the 
lumen by accumulated secretion, the mucosa be- 
comes gradually atrophic and, in the larger 
specimens, epithelial cells are entirely absent 
Likewise in the later stages, the rest of the wall 
becomes thinned out with loss of muscle fibers 
and replacement by connective tissue With the 
thinning of the wall and the increase of internal 
pressure, diverticula may form on the mesenteric 
or antimesenteric borders. Finally, rupture of the 
wall of the diverticula or of the appendix proper 
may occur, with extrusion of the contents of the 
lumen into the general peritoneal cavity and 
formation of secondary growths or deposits, 
pseudomyxoma peritonei The secondary growths 
or deposits are usually incapsulated by walls of 
fibrous tissue with varying degree of inflam- 
matory, cellular infiltration (I’hemister, 1916, 
Nash, 1919, Milliken and Poindexter, 1925; 
Mayo and Fauster, 1932, Abdanski, 1936, Jones 
and Carmody', 1936, Jackson, 1936, Olson, 1936, 
Sarff, 1936, Dannreuther, 1936, Morgan, 1937). 

The contents of mucoceles vary according to 
the stage, degree of inspissation, and amount of 
cellular reaction The earlier formations contain 
a somewhat thin, clear or slightly turbid, sticky 
fluid This becomes thicker and more gelatinous 
with the reabsorption of water. Where con- 
siderable leucocytic reaction has occurred, the 
contents become whitish, putty-like or cheesy in 
consistency, resembling caseous or necrotic mate- 
rial Many authors make a distinction between 
true mucin and pseudomucin on the basis of stain- 
ing reaction (mucicarmine) or the reduction 
tests (Hammarsten, 1904, Lewis, 1914; Phemis- 
ter, 1915, Nash, 1919, Milliken and Poindexter, 
1925, Masson and Hamrick, 1930, Vorhaus, 1930, 
Birhenfeld, 1931, Hentz, 1932, Wilmoth, I93& 
and Morgan, 1937). However, all gradations of 
staining reactions occur and reduction tests may 
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be obtained with true mucin. It seems therefore 
an unnecessary and valueless distinction, and 
the term pseudomucin had best be abandoned 
with the realization that a variety of chemical 
compounds exists in the substance commonly 
known as mucin. 

Some mucoceles contain small, globular, semi- 
transparent bodies the size of a millet or. sago 
seed (i to io mm. in diameter) within the diffuse 
mucous contents. These arc probably localized 
areas of inspissation occurring in regular forma- 
tion (Milliken and Poindexter, 1025; Hcntz, 
1932). 

That the contents of a mucocele may be actu- 
ally bactericidal has been suggested by Lifven- 
dahl and Ries (1932). The fact that our material, 
obtained from the contents of mucoceles and 
pseudomyxomata peritonei, could be kept for 
long periods without preservatives and did not 
show evidence of decomposition would seem to 
support this contention. This may help explain 
the relative sterility of the contents of mucoceles 
and the failure of appendicitis and gangrene to 
occur. 

The secondary peritoneal deposits or trans- 
plants following rupture of mucoceles of the ap- 
pendix vary in their contents in the same way as 
the original mucoceles, depending upon the same 
factors. However, due to the greater inflamma- 
tory reaction, leucocytic infiltration is more com- 
mon in these secondary deposits, the contents of 
which are therefore usually opaque and white in 
color. 

Complications. The commonest complication, 
or rather sequela, of mucocele of the appendix, 
according to most authors (Phemister, 1915; 
Jackson, 1936; Dannreuther, 1936; Morgan, 1937, 
etc.) is pseudomyxoma peritonei. As stated pre- 
viously, this name was first applied to the daugh- 
ter peritoneal lesions resulting from rupture of 
mucocele of the appendix by Fraenkel (1901), al- 
though the term had been previously applied by 
Werth (1884) to similar peritoneal lesions result- 
ing from rupture of certain ovarian cysts. Thus, 
this condition may result from either mucocele of 
the appendix or ovarian cyst in the female, but 
from mucocele of the appendix alone in the male. 

Intestinal obstruction from pressure of the en- 
larging mucocele of the appendix or from intussus- 
ception due to the presence of the mucocele has 
been reported in several cases (Morgan, 1937). 
Associated carcinoma of the appendix has like- 
wise been reported. It has been suggested that this 
malignancy may cause the obstruction of the lu- 
men which allows the accumulation of mucus and 
the production of mucocele, or that the mucocele 
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Fig. 1. Photograph of mucocele of the appendix in 
clinical case (D.P.). Part of wall removed to show mucous 
contents. Photograph taken after fixation, some shrinking 
having occurred. 

may bring about stimulation of the epithelium 
and secondary malignant change (Waugh and 
Findley, 1937). Diverticula of mucoceles of the 
appendix are common. Dordick (1939) reported 
a case of mucocele of the appendix with three 
solid diverticula filled with neuromatous over- 
growth and one cystic diverticulum filled with 
mucus similar to that within the appendix. 

Clinical picture. The sj'mploms of mucocele 
of the appendix are rather vague and indefinite 
(Phemister, 1915; Vorhaus, 1930; Jones and Car- 
mody, 1936; Jackson, 1936). There is usually 
pain in the lower right quadrant of the abdomen, 
but this is not apt to be severe or well localized. 
The initial epigastric or paraumbilical pain of 
acute appendicitis is often absent. There may be 
slight nausea, usually without vomiting. Fever 
and leucocytosis are also apt to be absent. Con- 
stipation maj' or may not be present. Muscular 
rigidity is not present unless there is marked asso- 
ciated inflammatory reaction. Sometimes the 
symptoms are those of intestinal obstruction due 
to pressure of the mucocele on adjacent loops of 
bowel or to intussusception. Quite often the 
mucocele is large enough to be palpated through 
the abdominal wall and this facilitates the diag- 
nosis. If the obstruction to the lumen of the 
appendix is incomplete or the lumen has reopened, 
the appendix may be visualized by the ingestion 
of barium and by x-ray examination, thus further 
aiding in the diagnosis (Vorhaus, 1930; Lifven- 
dahl and Ries, 1932). However, the diagnosis is 
seldom made preoperatively, and operation is 
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, n F '» \ Mt Ph °tomicrDgraph oI through wall of mucocele of appendix 

eosm) X3o * a,rof>hy 1,1 mucov> and replacement fibrosis (Hematoxylin and 

Photomicrograph of inner part of same section Sole the cellular mfiltra 
tion, and the absence of epithelial cells in the mucosa (Hematoxylin and eosm) 



Fj^ 4, left Photomicrograph of section through wall of normal rabbit appendix, 
showing thin seromuscular layer and very thick submucous or lymphoid layer with 
cone-shaped lymphoid follicles arranged at right angles to long axis of appendix 
{Mallory’s C T stain) X30 

Fig 5 Photomicrograph of section through wall of mucocele of appendix in rabbit 
8, showing relatue and absolute increase in thickness of scromuscufar layer and 
marked decrease in thickness of lymphoid layer with change in axis of lymphoid folli 
cles (Hematoxylin and eosin) X30 

usually performed for appendicitis which most appendectomy. As long as the lesion is confined 
closely resembles this condition to the appendix and no leakage has resulted into 

Treatment and prognosis The treatment of the general peritoneal cavity, complete recovery 
mucocele of the appendix consists essentially 0/ is the rule. 11 leakage has occurred and daughter 
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lesions are present scattered through the peri- 
toneal cavity, the prognosis is much more serious. 
Due to their multiplicity and indefinite outlines, 
it is physically impossible to remove all such 
secondary deposits or transplants surgically. 
There is evidence that at times the secondary 
lesions will disappear following the removal of 
the primary lesion by appendectomy. However, 
the secondary lesions often take on malignant 
characteristics and continue to grow after the re- 
moval of the appendix. This has led to the view 
that two types of secondary pseudomy.xomatous 
growths may result: the one, a benign, passive 
deposit of the mucous contents from the appendix 
which may reabsorb after the removal of the pri- 
mary lesion; the other, a transplant of epithelial 
cells from the appendix to the general peritoneal 
surfaces where they take on malignant charac- 
teristics. WoodruS and McDonald (1940) believe 
that malignant, pseudomyxomatous growths, 
secondary to mucocele of the appendix, occur 
only as the result of the transplantation of epi- 
thelial cells from previously existing malignancy 
in the appendix. However, the possibility of 
change in the serosal cells themselves by stimula- 
tion from the appendiceal contents must also be 
kept in mind. X-ray treatment for pseudomyx- 
oma peritonei is recommended by some authors 
(Masson and Hamrick, 1930), but its value has not 
been proved and is difficult to evaluate as long as 
the secondary lesions may disappear spontane- 
ously after removal of the appendix. More often 
the pseudomyxoma assumes malignant charac- 
teristics and results fatally. 

ANIMAL EXPERIMENTATION 

Naeslund (Masson and Hamrick, 1930) pro- 
duced mucocele of the appendix and pseudomyx- 
oma peritonei in rabbits by ligating the base of 
the appendix. Similar results were obtained by 
Antoine (1935). Phemister (1915) attempted to 
reproduce the condition in 7 dogs by dividing the 
caecal appendage at the base and closing both 
ends without disturbing the blood supply. All 
but 1 dog developed gangrene and peritonitis. 
In the one exception, the lumen had become re- 
established and the cecal appendage returned to 
normal. Phemister believed that the failure was 
due to the too sudden obstruction with the shut- 
ting off of the intrinsic blood supply by distention. 

In a very exhaustive and conclusive series of 
experiments, Wangensteen and his associates 
( 1 937, 1939) studied the problem of production of 
appendicitis in dogs and other animals by various 
means of obstruction to the lumen of the appen- 
dix. They showed that obstruction plus infectio n 
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Fig. 6. Photograph of mucocele of appendix and secon- 
dary implant in rabbit S. Note that part of the contents of 
the appendix had been lost before this photograph was 
taken. 

almost invariably produced appendicitis and gan- 
grene, whereas infection alone did not. On the 
other hand, increase in the intraluminal pressure, 
even in relatively noninfected (washed) appen- 
dices, resulted in shutting off the intrinsic blood 
supply and in gangrene of the organ. Obstruction 
in the washed cecal appendages of dogs w’as found 
to be usually well tolerated, resulting either in 
normal appendages or occasionally in mucocele. 

Wells (1937) was able to produce mucocele in 
rabbits by ligature of the base of the appendix 
without ligature of the vessels. When trauma to 
the mucosa w r as added to this procedure, acute 
appendicitis resulted. Wangensteen was not able 
to confirm the results of Wells in regard to the 
effect of trauma to the mucosa. Wells did not 
state whether the appendices had been irrigated 
before ligature, a procedure which, we found, 
has an important influence upon the results. 

In casting about for a laboratory animal suit- 
able for experimental production of mucocele, we 
came to the conclusion that, of the common 
laboratory animals, the rabbit possesses an ap- 
pendix most closely resembling that of the human 
in structure and function. This opinion agrees 
with that of Wangensteen and his associates 
(1940) who studied the appendix from a stand- 
point of comparative anatomy and came to the 
conclusion that only the rabbit and anthropoid 
ape possess appendices resembling the human, 
morphologically and physiological!} 7 . 
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Fig y, left 1 hotomicrognph ot section through mall til secondary implant, rabbit 
8, showing general arrangement of the entire wall anil zone of necrosis near inner 
surface (Delaneld's hematoxylin and eosin— azure II) Xjo 

Fig 8 Photomicrograph of part of same section under higher magnification, 
shomng Riant cells, large mononuclear cells, histiocytes and isolated epithelium like 
cells (UtlaMd s hematoxylin and eosin— azure If) X435 



Fig v, left Photomicrograph of part of section through thicker part of wall of 
secondary implant, rabbit 8, showing young connective tissue of myxomatous charac 
ter (Mallory’s C T stain) X-SJ5 

Tig 10 Photomicrograph of part of section through wall of neck ol secondary in> 
plant, rabbit 8, showing more mature connective tissue and increased vascularity 
(Mallory's C T stain) Xs« 

The normal rabbit appendix In the rabbits used and from the vessels of the adjacent loop of 
in our experiments, weighing between 5 and 6 jejunum, both of which lie in a common mesen- 
pounds, this structure is larger than in the tety. The wail of the appendix is much thinner 
human, averaging about 10 centimeters in length than in the human, particularly the seromuscular 
and 1 to 1 5 centimeters in diameter. There is a layer which makes up only about 4 per cent of the 
double blood supplv, from the appendiceal vessels wall The submucosa or middle la>er, on the 
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Fig. it. Photograph of mucocele of appendix produced 
by ligation in rabbit 16. 

other hand, is much thicker than in the human 
and forms the bulk of the appendiceal wall, com- 
prising about 72 per cent of the total thickness. 
This layer consists of elongated, cone-shaped 
follicles of lymphoid tissue, arranged at right 
angles to the long axis of the appendix and sepa- 
rated from each other by fibrous trabeculae ex- 
tending from the seromuscular layer to the mu- 
cosa. The inner or mucous layer makes up about 
24 per cent of the total wall. The epithelial cells 
of the mucosa, for the most part, closely resemble 
the mucin producing cells in the human appendix 
and are normally filled with their mucinous secre- 
tion (Fig. 4). In both the rabbit and human, the 
appendix is chiefly an organ of secretion rather 
than of absorption. 

Material and methods. Twenty-six rabbits were 
used in the ligation and injection experiments. In 
the ligation experiments, each animal was oper- 
ated upon at least twice: the first operation con- 
sisting of ligation of the appendix and the 
second of exploration of the peritoneal cavity 
from 2 to 8 weeks later. Some animals were op- 
erated upon three or four times. Ligation was 
usually done about 2 centimeters distal to the 
base of the appendix, to facilitate later removal 
of the appendix with the original ligature in- 
cluded. The appendiceal vessels were not includ- 
ed in the ligature. Silk or flat umbilical tape was 
used for ligating, with equal success in most 
cases. In our experience, the tightness of the clos- 
ure was a very important part of the procedure. 
We felt that some of our failures to produce 
mucocele were due to the incomplete closure of 
the lumen. In the first two experiments, the 
appendices were ligated without preliminary irri- 
gation of the lumina. Both animals died of gan- 
grenous appendicitis and peritonitis. In subse- 
quent experiments, we preceded the ligations by 
irrigation of the lumina with 60 to 80 cubic centi- 



l ; ig. 12. Photograph of mucocele of appendix and secon- 
dary implants in mesentery of small gut, with segment of 
latter, rabbit 1 2. 

meters of normal salt solution, using a syringe and 
needle as suggested by the work of Wangensteen 
and his associates (1937). This procedure in- 
sured relatively clean lumina before ligation and 
resulted in reduction in the mortality rate prac- 
tically to zero, except when complicating factors 
were present. 

In the injection experiments, the animals were 
injected intraperitoneally with material taken 
from the contents of mucoceles or from the con- 
tents (and walls) of pseudomyxomatous lesions 
produced in other rabbits. When the material 
was too thick to go through a needle, it was first 
emulsified and diluted with sterile normal salt 
solution. In a few instances, the material was 
passed through a Seitz filter, and the filtrate and 
residue (or original substance) were injected into 
separate animals. An ordinary Luer syringe and 
No. 20-22 gauge needle, about 1.5 inches long, 
-were used for the injections. 

Results of ligation. By the technique described 
mucoceles, varying in size and stage according to 
the lapse of time between operations, were pro- 
duced almost at will (10 out of 12 animals) (Figs. 
6, 11 and 12). In addition, when sufficient time 
was allowed to elapse between ligation and the 
secondary exploration, rupture of or extension 
through the walls of mucoceles with the produc- 
tion of secondary deposits or implants, pseudo- 
myxomata peritonei, took place in several animals 
(6 of 10 animals that developed mucoceles) (Figs. 
6 and 12). The following protocol of the experi- 
mental work on rabbit 8 is typical and is repro- 
duced as an example of the findings in several 
(6) of these animals. 

Rabbit S. First operation, March 2r, 1940. Sodium pen- 
tobarbital intravenously, supplemented by ether, was used 
for the anesthetic. Through a midline incision, the appen- 



35 2 


SURGERY, GYNECOLOGY AND OBSTETRICS 



Fig 13, left Photograph of secondary lesions in rabbit 18, resulting from the m- 
tra peritoneal injection of the contents of the mucocele in rabbit 12 
Fig 14 Photomicrograph of part of section through larger lesion shown in Fig 13, 
showing myxomatous character of tissue (Mallory’s C T stain) X445 


dm was irrigated w ith 60 cubic centimeters of normal salt 
solution and ligated near base with umbilical tape, tight 
enough to obstruct the lumen Closure was made fn layers 
A second operation was performed April 29, 1940 The 
same anesthetic was used Through a midlme incision the 
peritoneal cavity was opened, and several mucus like de- 
posits were seen on the surface of the omentum The ap- 
pendix was distended, red, and adherent to adjacent loops 
of intestine It w as about 8 centimeters long, 3 centimeters 
in diameter at the base and a centimeters in diameter at 



Fig 15 Photomicrograph of part of section through 
secondary lesion in rabbit 17, resulting from 
toneal injection of emulsion of secondary deposits found in 
rabbit 12 Note the apparent incompletely formed gland 
tubules (Mallory’s C T stain) XS35 


the tip (Fig 6) There was a pm bead sue opening near 
the base through which clear mucus could be forced by 
pressure A large bulb-shaped, cystic tumor, about 7 by 6 
centimeters in size was found between the great omentum 
and the mesentery of the small intestine (tig 6) There 
were several large retroperitoneal lymph nodes The uver 
and spleen were normal except for a pin head sire nodule 
in the capsule of the liver 

Microscopic sections of the appendix showed the sero- 
muscular coat to be markedly thickened while the middle 
or lymphoid lay er was proportionally thinner, the lymphoid 
follicles assuming an oval shape, parallel with the long 
axis of the appendix The inner or mucous layer wasol 
about the same thickness as in the normal appendix The 
glands and the mucin producing epithelial cells apprared 
quite active and normal The three coats were of about 
equal thickness, in contrast to the normal condition, and 
the total thickness of the appendiceal wall was much less 
than that of the normal rabbit appendix (tig SI . 

The large, bulb-shaped secondary tumor contained a 
thick, white, viscid fluid, consisting of mucus a™ degen 
.rated inflammatory cells Sections were taken hrough 
three parts of its wall One section Figs 7 and 8), through 
the thinner part of the wall, showed the latter to conned 
mature connective tissue infiltrated with 'ymphoQ 
cells especially tow ard the inner surface, where there were 
many degenerated red blood cells ant * .l™f“J r | mnslsted 
external to this surface, the cellular infiltration con 
S £S mononuclear tdb, »- h.tiomln, ocr.mol 
foreign body giant cells, and isolated epithelium like cells 
A section (F.g 9) through the thicker part of the MB 
showed the latter to consist of very youngconn«U 
tissue, some of it distinctly myxomatous in tbarMler 
The cellular infiltration was more marked, the cells being 
mainly large mononuclears (plasma cells) w 
sprinkling of eosmophils Near Uie inner d 

were many partially degenerated red blood ceils 
leucocytes” Finally, a section (Fig ») 
of the tumor again showed a more mature type of con 
nective tissue in the wall, which was very vascu 

Results 0/ inlra peritoneal injections. Si sec- 
ondary deposits resulted from s P? nt ? n ”“* £ 
lure of mucoceles of the appendix, it : *« > c0 " f 
sidered feasible to attempt the production 
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pseudomyxomata peritonei by intraperitoncal in- 
jections of the contents of mucoceles and of sec- 
ondary deposits into other rabbits. Because of 
excessively hot weather during the later period of 
the experimental work, 6 animals were lost from 
heat exhaustion. Nine other animals were used in 
this group of experiments; 7 injected with the con- 
tents of mucoceles and 2 with an emulsion of 
the contents, or of the content? and wall, of sec- 
ondary deposits. Of the 7 animals injected with 
the contents of the mucoceles, 5 were injected 
with the whole contents or residue and 2 with the 
filtrate after passing the contents through a 
Seitz filter. Neither of the latter developed 
lesions, but 3 out of the 3 injected with the whole 
contents or residue showed typical pseudomvxom- 
atous deposits in the peritoneal cavity (Figs. 13 
and 14). The 2 animals, injected with an emulsion 
of the contents or of the contents and wall of 
secondary deposits, both developed pscudomvx- 
omatous lesions of their own (Fig. 15). 

Other types of experiments. A few variations in 
technique and findings may be noted. In one 
rabbit, the appendix was severed at the base be- 
tween ligiturcs, the blood supply haling been pre- 
served and the lumen irrigated, as in the other 
animals. However, the animal died in one week 
of acute appendicitis and general peritonitis. In 
another, a seton thread was introduced into a 
mucocele of the appendix at the second operation 
purposely to permit leakage. However, at the 
next operation, this opening had scaled over and 
no secondary deposits had resulted. In still 
another animal, a gross opening was made in the 
appendix. This resulted in peritonitis and death 
in a few days. The contents of one mucocele were 
injected intravenously into another rabbit with- 
out any demonstrable result. One rabbit, which 
had developed secondary deposits after the intra- 
peritoneal injection of the contents from the 
mucocele of another rabbit, showed a disappear- 
ance of the lesions upon secondary exploration 
several weeks later. A second injection was at- 
tempted, but the animal died of heat exhaustion. 
This experiment would indicate the production of 
an immunity reaction and recalls the tendency of 
some pseudomyxoma tous lesions in the human to 
disappear after removal of the primary lesion. 

Contents of mucoceles and secondary deposits of 
experimental animals. The material recovered 
from the mucoceles and secondary’ deposits varied 
in consistency from that of a clear, thin, viscid 
fluid to that of a thick, transparent or translucent, 
gelatin-like substance, depending upon the degree 
of inspissation which in turn seemed to depend 
upon the time elapsed since ligation. When there 


was much inflammatory reaction with leucocytic 
infiltration, the material was more opaque and 
white in color, resembling cream or putty accord- 
ing to the amount of fluid present. This was 
especially true of the secondary deposits, only a 
few of which were transparent in character. 
Chemically, the material was mucous in charac- 
ter, as shown by reduction tests and mucicnrmine 
staining reactions. Bactcriologically, the con- 
tents of the mucoceles showed many small gram- 
negative (colon) and large gram-positive bacilli 
on smears and cultures. Hanging-drop prepara- 
tions contained large sausage or balloon shaped 
bodies in which double, spherical objects were 
inclosed, like two peas in a pod. This picture 
could not be demonstrated in stained prepara- 
tions. The contents of the secondary pseudo- 
myxomatous lesions showed no organisms on 
direct smears and were sterile on cultures. 

Microscopic picture. The histopathology of the 
appendices and secondary deposits in the experi- 
mental animals presents many interesting obser- 
vations and opens up several new problems, the 
details of which will be considered in a later paper. 
In Lire smaller and younger specimens of muco- 
celes, the epithelial cells show little change but, in 
the older and larger specimens, the epithelial 
cells may become compressed and flattened by 
the pressure of the contents within the lumina, 
and eventually undergo atrophy and disappear. 
The most striking change, however, is in the mid- 
dle layer. The normally thick layer of lymphoid 
tissue becomes much thinned out and the axis of 
the lymph follicles becomes parallel to the long 
axis of the appendix, due to pressure from within 
tire lumen. The normally thin seromuscular layer 
may be thickened at first due to inflammatory 
reaction and fibrous tissue increase, but it later 
becomes thinned out by stretching. All the layers 
contain inflammatory cells, chiefly leucocytes with 
many eosinophils (Fig. 5). 

The secondary deposits consist of an outer wall 
oj young ot more mature connective tissue, at 
times distinctly myxomatous in character. The 
central portions are usually necrotic, containing 
many inflammatory cells in various stages of dis- 
integration. Toward the periphery of the necrotic 
central zone, these cells are better preserved and 
consist of many eosinophils intermingled with 
large mononuclear cells, occasional larger histio- 
cytes and giant cells (Figs. 7 to 10, 14, and 15). 

Summary of animal experiments. Mucoceles of 
the appendix were produced in rabbits in a large 
proportion of attempts, by a definite technique. 
When sufficient time elapsed, secondary deposits 
in the same animals often occurred by sponta- 
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neous rupture of, or extension through, the walls 
of the mucoceles. Secondary deposits were also 
produced in animals by the intra peritoneal injec- 
tion of the contents of mucoceles or of emulsions 
of the contents and walls of the secondary de- 
posits of other animals. However, the filtrates of 
these materials, after passing through a Seitz 
filter, were unable to produce lesions when in- 
jected intraperitoneally, indicating that the re- 
sponsible substance was not filterable and was 
possibly cellular. The question is opened up as to 
whether the secondary deposits are the result of 
actual transplantation of viable cells, or the result 
of stimulation or irritation of cells in situ. This 
interesting speculation on cellular pathology 
merits further study. 

SUMMARY AND CONCLUSIONS 

1. The literature on mucocele of the appendix 
and pseudomyxoma peritonei has been reviewed 
with particular reference to the ciinical and 
pathological pictures. A personal case is de- 
scribed. The treatment, as recommended, con- 
sists of removal of the mucocele of the appendix 
and of radiotherapy of the pscudomyxomatous 
lesions when present. 

2. In a series of animal experiments upon 26 
rabbits, each operated upon 2 or more times, 
mucocele of the appendix and pseudomyxoma 
peritonei were frequently produced by a definite 
technique. 

3. The most striking etiological factor in the 
production of mucocele is the obstruction at or 
near the base of the appendix, with a relath ely 
clean but not necessarily bacteriologically sterile 
lumen 

•I A similar obstruction with a grossly infected 
lumen leads to acute appendicitis and gangrene 

5. Pseudomyxoma peritonei results from rup- 
ture of, or extension through, the mucocele wall 
and widespread dissemination of the mucous con- 
tents along peritoneal surfaces. 

6 The question is raised as to whether the 
pseudomyxomatous lesions are the result of 
actual transplantation of epithelial cells from the 
appendiceal mucosa or the result of specific 
irritation of the serosal cells by the mucous con- 
tents Further work will be necessary to answer 
this question 

7. In some of our experiments, there is evi- 
dence of the development of an immunity reac- 
tion, with the disappearance of secondary pseudo- 
myxomatous lesions following the removal of 
the primary mucocele. Similar results have been 
reported in some clinical cases. In most of the 
clinical cases reported, however, the pseudomyx- 


omatous lesions assumed malignant characteristics 
and led to a fatal outcome. 
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THE LATERAL APPROACH TO A DIVERTICULUM 
OF THE ESOPHAGUS 


J. H. HERSHEY, M.D., St. Louis, Missouri 


T HE most usual of the diverticula of the 
esophagus is the one which appears in 
the midline of the posterior wall just 
below the pharynx, and for this reason 
it is sometimes called a pharyngoesophageal 
diverticulum. It is a pulsion or hernial sac and 
protrudes through a weak triangular area left by 
the fibers of the constrictor muscle as they pass 
around the back of the esophagus. It starts as a 
small pit or depression of the mucosa which grad- 
ually enlarges and, after it has extended beyond 
the "wall of the esophagus, it impinges on the 
curving anterolateral wall of the vertebrae and, 
aided by gravity, begins to extend downward. 
Because the esophagus in this region is usually to 
the left of the midline the diverticulum is found 
most frequently on the left side of the neck. 

The symptoms are exactly what one might 
expect in a growth of this nature, and they in- 
crease in severity as the sac increases in size. At 
first there is a little hesitation in the customary 
effortless act of swallowing; gradually this be- 
comes more pronounced, and later actual diffi- 
culty may develop. Gurgling while drinking may 
be quite embarrassing to the patient and at times 
splashing can be heard. Food which has been 
swallowed some hours previously and thought to 
be well on its way may suddenly reappear in the 
patient’s mouth when he lies down or leans over. 
As the size of the sac increases the weight of its 
contents gradually pulls it beneath the pharynx 
so that the stoma of the sac comes to lie directly 
in line with the superior or proximal end of the 
esophagus. Food then passes directly into the 
diverticulum and that portion of the esophagus 
which lies next to the diverticulum is compressed 
and this interferes with the easy passage of the 
food into the stomach. When this stage is reached 
actual starvation may develop, and, if the diver- 
ticulum is large enough to press on the trachea, 
difficulty in breathing may be present. 

Palliative treatment is not very successful. The 
patient learns early that by pressing on the side 
of his neck he can help himself swallow, or that 
he can empty a sac which has become uncom- 
fortably filled. The condition, however, is slowly 

From the Department of Surgery, St. Louis University School 
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progressive and surgery is the only form of treat- 
ment which holds out any hope of relief. 

ANATOMY 

A surprising amount of anatomy is concealed 
within the small circle of the neck. Beneath the 
skin and platysma the stemomastoid is our main 
landmark. Medial to the anterior border of this 
muscle lies the carotid sheath with its contents, 
the carotid artery, the jugular vein, and the vagus 
nerve. Slightly posterior but almost in the same 
plane lie the so called ribbon muscles, the sterno- 
hyoid and the sternothyroid. In the midline and 
posterior to these muscles lies the trachea with 
the isthmus of the thyroid lying over the anterior 
surface and the lobes lateral to it. Posterior to 
the trachea is the esophagus and the diverticulum 
with which we are now concerned appears on its 
posterior surface and thus lies just anterior to the 

Midline 



Fig. i. Outline of the esophagus, showing the curvature 
to the left in the neck. 
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cervical vertebrae. Several other structures 
should be mentioned, namely the blood supply to 
the thyroid, the recurrent nerve, and the omo- 
hyoid muscle which runs diagonally across the 
neck from the hyoid to the shoulder. 

OPERATION 

The anterior approach. The incision is made 
along the anterior border of the stemomastoid 
muscle. The stemomastoid with the carotid 
sheath is retracted laterally, while the ribbon 
muscles and the thyroid gland are retracted 
medially. Usual])' the omohyoid muscle is divid- 
ed. The recurrent nerve is identified so as to 
avoid any possible damage to it. And finally the 
esophagus is identified and the diverticulum 
found and dissected free. These, very briefly, 
are the steps taken in the operation commonly 
used in the excision of a pulsion diverticulum of 
the cervical portion of the esophagus. 

POSTERIOR APPROACH 

Several months ago a patient came in com- 
plaining of dysphagia, regurgitation of food, 
gurgling upon drinking, and dyspnea. A diagnosis 
of esophageal diverticulum was made and con- 
firmed by the x-ray. During the examination 
there came to mind a fact frequently demon- 


strated in the anatomy laboratory, namely that 
abscesses in or near the cervical vertebrae almost 
invariably follow along the prevertebral fascia 
and point at the side of the neck posterior to the 
stemomastoid muscle. Continuing this thought 
it began to look as though it might be more logi- 
cal, instead of the more usual complicated 
approach in front of the stemomastoid, to make 
an incision posterior to this muscle and use the 
prevertebral fascia as a guide to the region be- 
tween the esophagus and the vertebral column. 
Before an operation was attempted, however, an 
anatomical comparison of the two approaches 
was made on the cadaver. Four dissections were 
done, two anterior and two posterior to the 
stemomastoid muscle. Cross sections of the neck 
were also examined and the conclusion was 
reached that the posterior approach was not only 
simpler and quicker but W3S considerably safer 
than was the anterior approach. 

This posterior approach is based on planes of 
cleavage as determined by the fascial planes of 
the neck The deep fascia as it is followed from 
behind the neck toward the front is found to 
divide at the posterior border of the steroo- 
mastoid to enclose this muscle, and then it passes 
on to enclose the omohyoid and the ribbon 
muscles in front Near the posterior border of the 
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Fig. 3. The structures which lie anterior to the prevertebra! fascia, viewed 
from behind. 


sternomastoid, the inner sheath of this fascia 
again divides to form the prevertebral fascia 
which passes directly mediahvard between the 
esophagus and the cervical vertebrae. Behind the 
prevertebral fascia lie the vertebrae, the vertebral 
muscles and the nerves of the brachial plexus, 
which, however, emerge from behind the scalenus 
anterior and are thus amply protected. The 
phrenic is the only nerve running down the anter- 
ior surface of the scalenus. Anterior to the pre- 
vertebral fascia are the soft vital structures of the 
neck, the esophagus, the trachea, the thyroid 
with its blood supply, the recurrent nerve, and 
the carotid sheath which is a triangular space, the 
lateral wall of which is formed by the medial 
portion of the sheath of the sternomastoid, the 
medial wall is formed by the pretracheal fascia 
which passes medialward anterior to the trachea 
enveloping the thyroid as it does so, while the 
posterior wall is formed by the prevertebral fascia. 

An incision made along the posterior border of 
the sternomastoid and deepened along the pos- 
terior surface of the prevertebral fascia will lead 
directly to the region behind the esophagus, and 


the operator will have the soft vital structures of 
the neck safely in front of this incision instead of 
having to dissect down between them. The 
posterior border of the sternomastoid is grasped 
by forceps and retracted gently forward and 
medially carrying with it the carotid sheath. 
Posterior to this muscle the prevertebral fascia 
can easily be felt and by blunt forceps and finger 
dissection it is followed medially. As the midline 
of the neck is reached the fascia will be found to 
become quite friable so no difficulty should be 
experienced in breaking through it to the esopha- 
gus. The diverticulum can then be found and 
dealt with as conditions dictate. If the diverticu- 
lum is large and has descended quite low in the 
neck or even into the thorax the lower end of this 
wound wall be quite near the midline, thus 
affording ample room for dissection. This is a 
distinct advantage since with the anterior ap- 
proach the lower part of the incision becomes 
constricted with the approach of the sternomas- 
toid and carotid sheath toward the midline. There 
is so much more room with this incision that one 
may get right down behind the subclavian, and 
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Fig 4 Structure* lying posterior to the prevertebra! fascia 


it would seem to be an excellent site for the exter- 
iorization of the esophagus in cancer of the distal 
end. 

The disadvantages are few. The distance from 
the posterior border of the stemomastoid to the 



Tig s View of the diverticulum through the posterior 
or lateral Incision. 


midline of the neck may be slightly greater than 
it is from the anterior border, but the directness 
of the approach, the freedom from dealing with 
vital structures, and particularly the roominess 
at the lower end of the incision more than make 
up for it There should be no apprehension about 
disturbing the phrenic nerve as it lies snugly 
against the scalenus muscle and is not attached 
to the prevertebral fascia The spinal accessory 
nerve may be cut if the upper end of the incision 
is carried too high, but this can usually be avoid- 
ed. The branches of the superficial cervical 
nerves as they emerge from the posterior border 
of the stemomastoid can also be avoided, and 
probably no more of them will be severed witn 
this incision than with the other. 

Throughout this paper the terms ‘ posterior 
approach” and “anterior approach” have been 
used because of the reference to the stemomastoi . 
The “posterior approach” lies well to the lateral 
side of the neck and the dissection leads directly 
medially and for this reason the term lateral 
approach" might be more descriptive 

A rather complete search of the literature as 
back as 1895 has failed to reveal the use of *«}- 
thing but the usual anterior incision « 
lateral incision has been used before it has eu 
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not been reported or has been missed by the 
author. 

This lateral incision appears to be an excellent 
approach to the cervical portion of the esophagus 
and I believe warrants the consideration of the 
men who might use it. 
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A STUDY OF THE MOTILITY OF THE INTACT UTERUS 

AT TERM 

J. K. W. FERGUSON, M.D., Toronto, Ontario 


C ONTRARY to the general trend of re- 
ports during the last two decades, two 
recent papers have presented direct evi- 
dence for the hormonal nature of the 
oxytocic principle of the hypophysis. Haterius 
and Ferguson (1938) demonstrated powerful and 
prolonged augmentation of uterine activity in 
rabbits shortly after parturition as a result of 
electrical stimulation of the pituitary stalk. The 
response was elicited after all probable nerve paths 
from the hypothalamus to the uterus were cut, 
but was not obtained after destruction of the 
pituitary body. Chang, Lim, Lu, Wang, and 
Wang (1938) reported increased oxytocic activity 
in the blood of nonpregnant bitches as a result of 
electrical stimulation of the central ends of the 
vagus nerves. Their blood and extracts were 
tested on isolated guinea pig uteri. 

In his recent monograph, Reynolds (1939) has 
criticized the conclusions of Haterius and Fergu- 
son on the grounds that the augmentation of uter- 
ine activity might have been due to the small and 
transient rises in blood pressure which occurred 
at the same time. In conversation Dr. Reynolds 
has offered another criticism, namely, that cer- 
tain devious nerve paths from the hypothala- 
mus to the uterus might have escaped section. 
He suggested that crushing the neck, leaving the 
carotid arteries and jugular veins as the only con- 
nection between the head and the trunk, would 
be a more convincing way to rule out nervous 
transmission. 

The experiments presented in Section I of this 
paper were designed to test the objections to the 
experiments and conclusions of Haterius and Fer- 
guson and to extend the observations to another 
species, the cat. The results support unequivocal- 
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Toronto. 


ly the conclusions that direct stimulation of the 
pituitary stalk can liberate an oxytocic hormone. 
Section II contains certain observations on the 
motor reactions of rabbit and cat uteri near the 
time of parturition which suggest mechanisms 
which may control the secretion of the oxytocic 
hormone in the intact animal and the movements 
of the uterus during parturition. 

SECTION I 

Methods. In all experiments cats or rabbits 2 to 
48 hours after parturition have been used. Uter- 
ine contractions were usually recorded by a 
Cushny myograph (1906) attached at two points 
on one horn about an inch apart along the longi- 
tudinal axis. Another method of recording often 
used simultaneously with the Cushny myograph 
was cannulation of the horn, either through an 
incision in the upper part of the vaginal wall and 
then through the cervix or through an incision in 
the uterine wall itself. The uterus was then dis- 
tended with saline and the fluctuations in pres- 
sure recorded by a stiff tambour. The degree of 
activity recorded by this method depended some- 
what on the degree of distention, but the changes 
in activity in response to various stimuli were 
very similar to those recorded by the myograph. 

The animals were anesthetized with a mixture 
of 1 per cent chloralose in 10 per cent urethane, 
given in the amount of 4 cubic centimeters per 
kilogram intravenously to the rabbits and intra- 
peritoneally to the cats. This was supplemented 
by ether for the operative procedures, which con- 
sisted of tracheotomy, isolation of the carotid 
arteries, external jugular veins, and vagus nerve 
trunks, and trephining of the skull. A femoral 
vein and artery were cannulated for injections and 
the recording of blood pressure respective!}’. The 
apparatus for recording uterine contractions was 
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Fift » The upper tracing shows uterine contractions in a 
rabbit 24 hours post partum recorded by the Cushny 
myograph The lower record is of blood pressure in the 
femoral artery. The pow erful and prolonged contractions 
of the uterus elicited by electrical stimulation to the 
pituitary suit after the neck was crushed contrast strongly 
w.th the effects of epinephrine and histamine injected 
ultras enously. 

introduced through an incision in the midline or in 
the flank. The head was then mounted in a spe- 
cial headholder.. This device orients the head by 
fixing three points, the two external auditory 
meatuses and the necks of the central incisors, or, 
in the case of cats, the maxillary bone just above 
the central incisors. Bipolar electrodes arc car- 
ried on a rack and pinion adjustment (giving 
movement in three dimensions), and attached to 
the frame of the headholder. "Die electrodes are 
sighted on the midline over the trephine hole and 
set at a mark, on the anteroposterior scale which 
has been found to lie directly os’er the middle of 
the pituitary fossa. The electrodes may then at 
the appropriate time be inserted to a depth indi- 
cated on another scale and which has been found 
to bring the tips of the electrodes about 1 milli- 
meter above the roof of the pituitary fossa. It has 
been found empirically that the electrodes are in 
proper position when stimulation produces a bi- 
lateral flutter of the eyelids and twitching of the 
whiskers. The electrodes were made of No. 22 
gauge nichrome wire, lacquered to the tips and 
separated by only 0.1 millimeter. They were ex- 
cellent for applying localized stimuli with the 
inductorium, but for destroying the pituitary 
body by direct current the lesions produced were 
too localized Wires separated by about o 5 milli- 
meter were better As in previous work, the vi- 
brator of the inductorium was weighted to dimin- 
ish the frequency of the breaks to about 8 per 
second 


Tor crushing the neck obstetrical cranioclastic 
forceps w ere used. The jaws were placed in post- 
lion and, at the proper time, screwed tightly to- 
gether leaving only the carotid arteries, jugular 
veins, and a flap of skin as the sole functional 
connections between the head and the trunk. 
Autopsies showed that the spinal cord was com- 
pletely severed by dislocated vertebrae at the 
level of the third or fourth cervical segment. Arti- 
ficial respiration was started after the neck was 
crushed. The blood pressure, after an initial rise 
of variable size, gradually fell to shock levels. In 
most of the later experiments the fall in blood 
pressure was delayed by continuous irfusion of 
saline, or saline wjlh 6 per cent gelatine, with or 
without the aid of ephedrine (about 2 mgm.) in- 
jected intravenously. This dose of ephednr.e had 
no effect on the movements of the uterus and 
often by itself was sufficient to maintain the blood 
pressure at a level high enough to sustain active 
uterine movements, namely 50 to 70 millimeters 
of mercury. 

Procedure. Typical experimen ts were conducted 
as follows. After the preparatory operations the 
uterine contractions were recorded for yi to 1 
hour. The contractions were usually quite in- 
frequent, provided the uterine muscle was only 
slightly stretched by the recording apparatus. 

In some experiments certain drugs were in- 
jected during this period to compare their effects 
with those of stalk stimulation and of pitocin or 
pituitrin. In other experiments the drugs were 
injected alter the effects of pitocin acd stimula- 
tion had been elicited. The drugs u<ed were 
epinephrine, acetylcholine, and histamine since it 
was conceivable that the electrical stimuli in the 
brain stem might relea'e one or more of these sub- 
stances. It may be said here that none of these 
substances produced effects at all comparable to 
the effects of stimulation or of pitocin, as Figures 
1 and 2 illustrate. The complex effects of epine- 
phrine are discussed in Section II. Acetylcholine 
in doses sufficient to low er the blood pressure by 
40 to so millimeters had scarcely any effect on 
uterine motility, somewhat larger doses gave 
complex effects like those of epinephrine. _ 

In some experiments the initial control period 
was followed by an injection of pitocin, in others 
by a stimulation ofthcstalk In others again the 
crushing of the neck was done immediately. 
After the crushing, a further period of 15 to 25 
minutes was allowed to elapse while the effects of 
this procedure on the uterine movements was ob- 
served. As a rule the crushing of the neck by Jtse'f 
had little effect on the uterine contraction and 
never evoked a sustained increase in activity. 
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Fig. 2. Uterine contractions induced by pitocin in a cat 
8 hours post partura before the crushing of the neck are 
shown for comparison with the contractions induced by 
stimulation of the pituitary stalk after. A common effect 
of epinephrine is also illustrated. 

Observations. In consecutive experiments on 6 
rabbits and 5 cats, stimulation of the pituitary 
stalk after the neck was crushed, in even,' case, 
produced a change in uterine contractions similar 
to that produced by pitocin injected intrave- 
nously. The most characteristic features of the 
response in both species were the increased fre- 
quency of contractions and the long duration of 
the increased activity, a matter of 1 or 2 hours. 
In both cats and rabbits the response to stimula- 
tion of the stalk was about equal to the effect of 
0.5 unit of pitocin. 

In 3 cases after a further period of an hour to an 
hour and a half after the neck was crushed, a 
second stimulus gave a similar, but not quite so 
great, response. 

In x other case in which a second stimulus was 
attempted, no response was obtained, probably 
because of the poor condition of the uterus after a 
long period of low blood pressure. In this case the 
injection of 1.0 unit of pitocin a few minutes later 
also failed to stimulate the uterus. 

Associated with the uterine response to stimula- 
tion of the stalk there was usually a small rise in 
blood pressure which raised the question as to 
whether a pressor hormone was liberated as well 
as an oxytocic one. In this connection it should 
be noted: (a) that one of the illustrations (Fig. 2) 
shows only a very slight rise in blood pressure 
which follows the onset of the uterine contrac- 
tions; (b) that in all tracings as the uterine activ- 
ity subsides from the tetanic level each separate 
contraction is associated with a rise in blood pres- 
sure; (c) that closer analysis of the tracings shows 
that these periodic rises of blood pressure follow, 
rather than precede, the uterine contractions, 
which fact suggests that the blood pressure rise is 
a mechanical consequence of the uterine contrac- 



Fig. 3. Cat 24 hours post partum. At A , 1 unit of pitocin 
was injected intravenously. At B, the neck was crushed, 
and at C the vagi were divided. At D, 20 cubic centimeters 
of saline was injected intravenously with practically no 
effect on uterine motility, although the rise in blood pres- 
sure was greater than that produced by pituitary stimula- 
tion at E. Rises in blood pressure with each uterine con- 
traction are well illustrated. At F, another 20 cubic 
centimeters of saline was injected without effect on the 
uterine motility. The fall in blood pressure was minimized 
by an injection of 2 milligrams of ephedrine before the 
neck was crushed. 

tions, as noted by Franklin (1935). In 1 experi- 
ment stimulation of the stalk was followed by an 
injection of r unit of pituitrin and then of 1 unit of 
pitocin. The pituitrin gave a larger rise in blood 
pressure than did stimulation of the stalk, but 
actually diminished uterine motility due pre- 
sumably to its vasoconstrictor action in the uterus. 
The pitocin produced simultaneously with uterine 
contraction a small rise in blood pressure about 
equal to that obtained on stimulation of the stalk. 
These observations suggest that the hormone 
liberated by stimulation of the stalk in these 
animals has little pressor action and resembles 
pitocin more than whole pituitrin. 

Evaluation. The rises in blood pressure accom- 
panying the uterine response were suspected by 
Reynolds of causing the response. Although Fig- 
ure 2 by itself is sufficient to rule out the possi- 
bility, other considerations pointing to the same 
conclusion should be mentioned. A rise in blood 
pressure is illustrated in Figure 3 at D, which was 
produced by the slow injection of 20 cubic centi- 
meters of normal saline, while the blood pressure 
was falling after the neck was crushed. Although 
the rise in blood pressure thus produced was 
greater than the rise produced shortly after by 
the stimulation of the stalk, no augmentation of 
uterine activity resulted from the saline injection. 

Another simple consideration discounting the 
possibility' that the rise in blood pressure caused 
the uterine response is the fact that the uterus 
was relatively inactive when the blood pressure 
was high, before the crushing of the neck, but 
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Hr 4 - This tracing illustrates the gradual increase in 
uterine activity in a rabbit about 34 hours post partura, 
during j hours of recording without interference, together 
with the decline in activity following spinal l/anssertion 
Theintegntyof the uterusand pituitary gland were demon- 
strated at the end by electrical stimulation of the pituitary 
stalk. The decline in uterine activity is attributed to 
interruption of afferent impulses from the lower cord 
maintaining secretion of oxytocic hormone. 

greatly augmented after stimulation of the stalk, 
although the blood pressure was lower than before 
the crushing of the neck. 

Many observations hate indicated that a very 
low blood pressure can depress the activity of the 
postpartum uterus. Rises in bfood pressures may 
restore activity suppressed in this way, but they 
have not been observed to initiate activity. 



The experiments in this section had the object 
of identifying characteristic reactions of the uterus 
near the time of parturition. With typical reac- 
tions identified, it became possible to assess the 
importance of secretion of oxytocic hormone and 
of purely nervous factors in each reaction. The 
results nave provided new viewpoints on the 
mechanism and onset of parturition. 

Methods. Rabbits, 8 to 48 hours after parturi- 
tion, were used unless otherwise stated. The 
anesthetics, operative procedures, and methods of 
recording uterine motility were usually those de- 
scribed in Section I. For visual observations of 
the uterus the abdominal cavity was exposed by a 
special retractor and protected from drying by a 
sheet of cellophane. The stimuli most frequently 
tried were dilatation of the vagina, the cervix, and 
the uterine horn. The vagina was difated by in- 
flating a finger cot on the end of a glass tube 
inserted through the os vaginae, the cervix by a 
glass dilator inserted through an incision in the 
vagina The uterine horn was usually dilated 
with saline through a cannula inserted through an 
incision in the wall of the hom. In later experi- 


Fig s The contraction* of the left uterine horn of 1 
rabbit are recorded by a Cushny myograph The contnr 
tions of the right are recorded by a tambour only when the 
horn i* distended w ith *ahne as at A , B, and C. The disten 
tion of the right increases the movements of the left horn 
before destruction of the hypophysis, A and B, but not 
after, C. 

ments a finger cot was used. In no case did the 
size of any of the dilators exceed that of a fetus at 
full term. 

Observations. When the abdomen was opened 8 
to 14 hours after parturition the uterus was neariy 
always large, flabby, and inactive. On exposure to 
air it contracted but even after attaching the 
recording apparatus the contractions were usuatly 
feeble and infrequent. During the subsequent 
half hour or less, the contractions gradually in- 
creased in strength and frequency until a level of 
activity was reached which was maintained fairly 
uniformly for as long as observations were con- 
tinued without interference: a matter of 4 hours 
in 1 case and of 2 hours or more in many other 
experiments. 

The slowly mounting activity of the_ first half 
hour was attributed at first to the elimination of 
the ether used in the operation or of the basal 
anesthetic. It soon became evident, however, that 
readministration of ether until all reflexes were 
abolished had no immediate depressing effect on 
the uterine contractions (confirming Cushny, 
1906), nor had the administration of more 
chloralose and urethane. If deep anesthesia were 
maintained for a quarter of an hour or more, a 
slow decline in uterine activity developed. These 
observations suggested that the effect of the 
anesthetic might not be directly on the uterus or 
on purely nervous reflexes, but on reflex main- 
tenance of tonic secretion of oxytocic hormone, or 
perhaps on a tonic secretion of oxytocin dependent 
not on afferent nerve impulses but on “spontane- 
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ous” nervous activity in the brain stem. That 
oxytocic hormone is important for the main- 
tenance of a high level of activity has been 
abundantly indicated by the fact that destruction 
of the pituitary body by electrolytic burns has 
consistently led, both in these experiments and in 
those of Haterius and Ferguson (1938), to a 
gradual decrease in the uterine activity in a matter 
of an hour or so. 

To test whether tonic secretion was reflexly 
maintained by impulses from the pelvic region, 
the spinal cord was transected in 7 experiments 
at the twelfth thoracic segment while the uterine 
activity was high. In every case the uterine ac- 
tivity gradually decreased and within an hour 
and a half the contractions were very infrequent 
(Fig. 4). The decline in activity resembled the 
decline after an injection of pitocin. In 3 experi- 
ments the functional integrity of the uterus was 
demonstrated at the end of this period by an 
injection of pitocin (0.2 to 0.5 unit). In the 4 
others the integrity of both the uterus and the 
hypophysis was demonstrated by electrical stimu- 
lation of the pituitary stalk. Each time a vigorous 
response of the uterus was obtained. It appears 
then that afferent impulses from the lumbosacral 
cord are important in maintaining a tonic secre- 
tion of oxytocic hormone. 

Uterine dilatation. The main source of the af- 
ferent impulses maintaining secretion of hormone 
under the conditions of these experiments appears 
to be the stretching of the uterine horn by the 
recording apparatus. In 3 experiments, relaxation 
of the tension on the uterus by bringing the arms 
of the Cushny recorder closer together resulted 
in a gradual decrease in the frequency of the con- 
tractions. Stretching the horn again brought a 
gradual decrease in frequency. No changes in 
frequency were obtained by changing the stretch 
on the uterus after the pituitary had been de- 
stroyed, even before the activity of the uterus had 
declined appreciably. The contractions merely 
became less and less frequent. 

It may be contended that in these experiments 
changes in stretch altered merely the irritability 
and contractility of the stretched muscle. If this 
possibility is not thought to be adequately ex- 
cluded by the ineffectiveness of stretching after 
destruction of the pituitary, it appears to be by 
experiments in which stretching one horn brought 
about gradual increase in frequency of the other. 

In 6 experiments one horn was dilated with saline, 
while the contractions of the other were recorded 
with the Cushny myograph. In 3 cases in which 
the preliminary activity was low, definite aug- 
mentation of activity of the unstretched horn was 
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Fig. 6. Simultaneous record of the contractions of the 
right and left uterine horns in a rabbit are shown. The top 
record is by the Cushny myograph, the lower by a tambour 
connected to the left horn which is filled with saline. At A 
a vaginal dilator was inserted and inflated. At B the dilator 
was slowly pulled out through the os, producing another 
response. Both are qualitatively similar to the effect of 1 
cubic centimeter of epinephrine 1:100,000 injected intra- 
venously at C. Time internals 1 minute. 

observed. The effect was abolished by destruc- 
tion of the pituitary (Fig. 5). In 3 other cases no 
definite augmentation was observed, but in all of 
these the preliminary activity was very great, due 
perhaps to the stretch imposed by the cannula in 
the uterine horn. This factor was not appreciated 
■when the experiments were done. The slow aug- 
mentation and slow decline of activity on stretch- 
ing should be distinguished clearly from an im- 
mediate effect of great dilatation of the uterine 
horn on its own contractions, with no immediate 
effect on the contractions of the other horn. This 
effect was an immediate increase in frequency 
with considerable irregularity, as if contractions 
were starting in various parts of the hom and 
interfering with propagated synchronous con- 
tractions. 

Vaginal dilatation. In each of 12 experiments, 
dilatation of the vagina produced a definite 
change in the uterine activity. The nature of the 
change depended somewhat on the circumstances 
and sometimes appeared to have two components, 
producing some mutual interference. The most 
prominent component may be called the “im- 
mediate biphasic reaction.” This reaction was 
elicited in pure form (a) in the more deeply 
anesthetized animals, (b) after destruction of the 
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. FJff 7. A record of contractions from both uterine horns 
in a cat is shown At A a vaginal dilator is inflated, at B 
deflated At C, 1 cubic centimeter of epinephrine i*too,ooo 
is injected intravenously, 

pituitary, (c) after cord section at the twelfth 
thoracic segment: hence, it is probably reflex, in- 
volving not more than the lumbosacral cord. It 
consists of an immediate increase in frequency 
lasting for 3 to 5 minutes, followed by decrease in 
frequency (below the control frequency) lasting 3 
to jo minutes. The changes in amplitude are not 
characteristic or reproducible even in the same 
animal (Fig. 6). The amplitude may increase or 
decrease in either phase. This mixed response 
resembles the characteristic response of the 
parturient uterus of both cat and rabbit to epine- 
phrine. An atypical but instructive example is 
illustrated in Figure 8 in which a cat uterus re- 
sponds to both vaginal dilatation and epinephrine 
with a biphasic response in which, however, the 
phase of decreased frequency (and amplitude) 
comes first. From the foregoing evidence it may 
be postulated for the time being that the immedi- 
ate biphasic response is a reflex, involving the 
adrenergic innervation of the uterus. A similar re- 
action is often observed, not only on inflation of 
the vaginal dilator, but also on the insertion and 
removal of the dilator through the os vaginae. 

The second component of the response to 
vaginal dilatation may be called the “slow aug- 
mentation reaction ” In lightly anesthetized in- 
tact animals this reaction is sometimes superim- 
posed on the immediate biphasic reaction, with 
the result that the uterine contractions are some- 
what irregular, but tend to increase in frequency 
and amplitude. The augmentation outlasts the 
dilatation and subsides slowly, like the effect of 
stretching the hom. It has not been obtained 
after destruction of the hypophysis or after sec- 
tion of the spinal cord. In any case it is not ob- 
tained as consistently by stretching the vagina as 
by stretching the utenne hom. 



_ rig 8 The effect of dilation of the cerv lx before devtruc 
tion of the hypophysis is shown in the first section, and its 
lade of effect after destruction of the hypophysis in the 
second 

A third effect of vaginal dilatation does not 
strictly concern the uterus but is of interest. It is 
a “bearing down” contraction of the abdominal 
muscles. It is feeble or absent in deep anesthesia 
and disappears after section of the cord at the 
twelfth thoracic segment. No attempt has been 
made as jet to determine the pathways oi this 
interesting reflex. The adequate stimulus ap- 
pears to be dilatation of the vagina or rectum 
Stretching the cervix does not produce it 

A fourth effect of vaginal dilatation observed 
visually in 2 cases is a powerful contraction of the 
cervical region. This contraction quickly involves 
the upper end of the vagina and is propagated 
downward as an expulsive peristaltic wave. 

Cervical dilatation. S tretching the cerv ix in 8 of 
10 experiments has produced a uterine reaction 
of the slowly augmenting, slowly subsiding type 
In each case the reaction was abolished by de- 
struction of the pituitary or by section of the cord 
(Fig. 8). The 2 failures were earlier experiments 
in which the initial activity of the uterus was 
great In 2 of the 8 experiments there has been a 
suggestion of an immediate biphasic component, 
but this might have been due to the manipulation 
of the vagina during the introduction of the 
cervical dilator. 

The experiments to date give the impression 
that the reaction suggestive of release of oxytocic 
hormone is elicited most effectively by dilatation 
of the cervix, almost as effectively by the stretch- 
ing of the horn, but only occasionallj’ and feebly 
by the stretching of the vagina 

Afferent vagal stimulation. The claim of Lim 
and his co-workers that stimulation of the central 
ends of the vagus nerve in the neck liberates 
pressor hormone from the pituitary prompted a 
trial of this type of stimulation in the rabbit. In 3 
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of s experiments definite augmentation of uterine 
activity of the slowly augmenting, slowly subsid- 
ing, type was obtained. It is uncertain whether 
these results indicate a physiological afferent 
pathway through the vagi or merely represent an 
irradiation of intense activity in the brain stem. 

Evaluation. In a study of the effects of epine- 
phrine on excised rabbit uteri near the time of 
parturition, Bonnycastle and Ferguson (1940) 
stress the variation in the response of different 
parts of the uterus to epinephrine. They con- 
clude that epinephrine is predominantly motor to 
the circular muscle at the cervical end of the 
uterus, and to a lesser degree to the circular muscle 
of the rest of the horn. The longitudinal muscle of 
the horn was less frequently stimulated than the 
longitudinal muscle at the cervical end, and in- 
deed is often inhibited. The functional effect of 
epinephrine was deduced to be antiexpulsive: 

(a) by tending to make the cervical end the pace- 
maker for contractions of longitudinal muscle, 

(b) by promoting contraction of the cervix and 
other circular muscles, (c) by inhibiting syn- 
chronous contractions of the longitudinal muscle 
which must be the most powerful agent of expul- 
sion. They contrast the nonexpulsive effects of 
the powerful contractions produced by epine- 
phrine given to rabbits at term with the immedi- 
ate expulsive effect of small injections of pitocin. 
On the basis of these experiments, it is suggested 
that the component of the response to dilatation 
of the vagina, which resembles that of epine- 
phrine, is a mechanism for co-ordinating the 
emptying of the uterine horns. Dilatation of the 
vagina by the entry of a fetus would cause refiexly 
a contraction of the cervix and probably other 
effects on the hom, resembling those of epine- 
phrine. Thus the emptying of the horns would be 
delayed until the vagina had been emptied. 

EVALUATION 

The observations of this paper suggest some 
additions to current hypotheses concerning the 
onset and mechanism of parturition, at least in the 
rabbit. Stretching the uterus appears to maintain 
a tonic secretion of oxytocin. Whether this is true 
throughout pregnancy remains to be determined. 
In any case the effect would not be important be- 
cause of the insensitivity of the uterus to oxytocin 
until the end of gestation (Knaus, 1926). As the 
sensitivity to oxytocin increased, contractions 
forcing the fetus against the cervix would increase 
and would be most likely to stretch the cervical 
region at a time sympathetic activity tending to 
contract the cervical region was at a low level. 
Stretching the cervix would augment the secretion 


of oxytocin and provide added impetus to expul- 
sion, since the cervix itself is relatively insensitive 
to oxytocin (Newton, 1937: Bonnycastle and 
Ferguson, 1940). Expulsion of the fetus into the 
vagina might liberate even more oxytocin, but its 
main effect would be to cause contraction of the 
cervix and, by this and its other actions, to delay 
the expulsion of more fetuses till the vagina was 
emptied. The known factors are sufficient to ex- 
plain the evacuation of several fetuses from a hom 
in orderly succession, starting with the lowest one. 
If oxytocin initiates contractions in the longitudi- 
nal muscle of all the ampullae, as it appears to 
from inspection, it is in the lowest ampulla that 
contractions, propagated toward the vagina, will 
be least likely to meet contractions propagated in 
the opposite direction, because of the insensitivity 
of the cervical region to oxytocin. In all the higher 
ampullae expulsive contractions are likely to be 
opposed by contractions starting below. In fact, 
the interampullary nodes are likely to be kept in 
fairly constant activity by contractions reaching 
them from both above and below, and might be 
expected to act like sphincters in high tone. With 
the lowest ampulla empty, and the stimulus of 
stretch thus removed, retrograde contractions 
opposing the expulsive contractions of the am- 
pulla above would cease, or at least become less 
frequent, and allow it to empty in its turn. 

Certain phenomena of parturition in the hu- 
man may be interpreted rather plausibly in view 
of the findings of this paper. It is generally ob- 
served that labor pains increase in frequency and 
strength as the cervix dilates. They reach their 
maximum in the second stage when the cervix is 
fully dilated. It is plausible to suppose that in 
the human, as in the rabbit, stretching the cervix 
may augment the secretion of oxytocin. This may 
explain why a dilating bag or rimming of the 
cervix is so effective for inducing labor. Rupture 
of the membranes, forcing the presenting part 
against the cervix, may achieve the same result 
more slowly. Involuntary “bearing down” in the 
human is characteristic of the second stage of 
labor when the fetus is stretching the vagina: thus 
the adequate stimulus for bearing down may be 
the same in the human as in the rabbit. 

The effect of epinephrine on uterine contrac- 
tions in the human seems to be the same as in 
cats and rabbits. The records of Bourne and 
Bum (1930) taken during parturition show that 
0.3 milligram of epinephrine given intravenously 
produces an initial augmentation of contraction 
followed by inhibition, resulting in a 10 minute 
pause in the midst of regular 5 minute pains, which 
may be utilized in obstetrics to perform versions. 
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SUMMARY 

In Section I further evidence is presented that 
electrical stimulation of the pituitary stalk in 
rabbits and also in cats shortly after parturition 
liberates an oxytocic hormone. 

In Section II the effects of stretching the 
uterine horn, cervix, and vagina and certain 
other stimuli on the uterine activity are analyzed. 
The evidence indicates that dilatation of the 
cervix augments uterine motility by reflexly 
liberating oxytocin. Dilatation of the horn, re- 
mote from the cerv ix, does so too, but less con- 
sistently. Dilatation of the vagina only occa- 
sionally releases oxytocin but consistently pro- 
duces a complex change in uterine activity similar 
to the effects of epinephrine. It is suggested that 


vaginal dilatation reflexly delays the emptying of 
the horns until the vagina is emptied. 

Aspects of parturition in rabbits and humans 
are discussed. 
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A STUDY OF THE BACTERIOLOGY OF THE CERVIX 
DURING PREGNANCY AND ITS RELATION TO 
PUERPERAL MORBIDITY 


EUGENE A. CONTI, B.S., M.D., F.A.C.S., DAVID L. O’LOUGHLIN, B.S., M.D., 

and GEORGE S. LIPMAN, B.S., M.D., Pittsburgh, Pennsylvania 


JOSEPH W. McMEANS, M.D., 

A STUDY of the medical literature of the 
past 40 years reveals many articles deal- 
ing with the incidence of pathogenic or- 
- ganisms in the cervix and vagina of 
women during pregnancy and their importance 
as a contributing cause in increasing puerperal 
morbidity and mortality. It is now well known 
that the genital tracts of women harbor a variety 
of organisms which morphologically and culturally 
are identical with bacteria which do initiate patho- 
logical changes, although the incidence of such 
organisms varies greatly in reports of different 
observers. Most obstetricians agree that auto- 
infection from the cervix and vagina is a negligible 
factor in the causation of puerperal sepsis. Some 
indeed insist that it never occurs and that puer- 
peral infection is always due to introduction of 
pathogenic organisms from without. However, 
most men of wide experience can recall patients 
who developed severe and fatal puerperal infec- 
tion in which the most painstaking investigation 
revealed no possibility of exogenous source. 

In 1898, after bacteriological examination of 
the vaginal secretion in 92 pregnant women, 
Williams (15) concluded that the usual pyogenic 
cocci were not present so that death from puer- 
peral infection is always due to infection from 
without. He did admit the possibility, in very 
rare instances, that the vagina may contain bac- 
teria which give rise to sapremia and putrefactive 
endometritis by autoinfection. 

Bumm and Sigwart (1904) studied 103 women 
and, using solid culture media, were able to isolate 
aerobic streptococci in three-fourths of them pre- 
partum, intrapartum, or postpartum. They be- 
lieved that with better culture media (bouillon) 
streptococci would be found in the vaginal secre- 
tion of all pregnant women. They presumed that 
virulence was promoted by the streptococcus 
working in symbiosis with other organisms pres- 
ent and by change in local conditions making 
the locus ideal for proliferation and elaboration 
of toxin. Their study of the puerperia of these 
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women led to the conclusion that there is no 
definite relationship between streptococci found 
prepartum and puerperal morbidity. 

Fromme (1910) from his studies concluded that 
it was impossible to estimate the virulence of a 
specific strain of streptococci because of variation 
in individual resistance. He did not believe that 
the ordinary^ streptococcus strains which are found 
postpartum can gain in virulence nor that sapro- 
phytic streptococci found prepartum can result 
in puerperal infection. 

Medalia and Walton (1912) studied 103 cases 
antepartum and postpartum and concluded: (1) 
hemolytic or nonhemolytic streptococci causing 
morbidity are not necessarily of exogenous origin; 
(2) autoinfection plays an equal role with exog- 
enous infection as to frequency of sepsis but not 
as to its severity. 

Fricke (1914) studied the vaginal secretion in 
50 women awaiting deliver}' at the Hopkins Clinic 
using a variety of culture media. Streptococci 
were isolated from the vulva in 14 per cent, from 
the vagina in 8 per cent. In 47 prepartum women 
examined at home the percentages were 75 and 
SS per cent, respectively. He attributed the 7 
times greater incidence in homes to less personal 
cleanliness. One-third of the organisms were he- 
molytic. 

Kantor and Pilot (1924) studied bacteriologi- 
cally 96 prepartum women of various parity, with 
clinical follow-up in the puerperium of 67. They 
concluded that hemolytic streptotocci are rarely 
present in the normal vagina and when present 
are not very virulent. 

Eeles (1925) examined- 31 primiparae and 39 
multiparae and found the Badllus coli in 4, 
Staphylococcus albus in 34, diphtheroid bacillus 
in 35, Staphylococcus aureus in 1. The streptococ- 
cus was found in 5 multiparae and in 6 primiparae. 
Only 1 was hemolytic. 

White and Armstrong (1928) indicated that 
previous studies of the bacteriology of the cervix 
and vagina during pregnane}' were inconclusive 
because no attempt was made to designate the 
type of streptococcus. In a study of 153 cases 
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(141 primigravidae, 12 multiparae) they found 
aerobic streptococci 36 times, anaerobic 55 times. 
Only 34 of the combined groups exhibited he- 
molytic properties. No cases of true sepsis oc- 
curred in the women whose prepartum cultures 
had given positive cultures of Streptococcus 
hemolyticus. Of the 127 patients whose cultures 
were negative for Streptococcus hemolyticus 
there were 5 morbid puerperia and r typical strep- 
tococcic septicemia. In each of these latter, the 
Streptococcus pyogenes was cultured from the 
cervix and in the last one from the blood stream. . 
Their results seemed to indicate definitely an 
exogenous origin for infection in puerperal sepsis. 

Bryce (1928) studied cervical cultures in cases 
of fever following childbirth or abortion. He con- 
cluded that the presence of a number of organisms 
in the genital tract is usually associated with a 
mild type of disease. The isolation of one strain 
only may or may not be significant. The presence 
in pure culture of the Streptococcus pyogenes or 
the gonococcus appears to indicate the accession 
of invasive power which is associated with viru- 
lence. The work did not indicate whether the 
association of mild disease with the absence of 
streptococci means that these organisms have 
never been present either as pre-existing or intro- 
duced inhabitants or whether the resistance of 
the host has been sufficient to inhibit the develop- 
ment of virulence on their part. 

The Annals of the Picketl-Thompson Research 
Laboratory (1929) record the following organisms 
as having been isolated from the female genital 
tract* Streptococcuspyogenespuerperalis, faculta- 
tive anaerobic diplococcus, Staphylococcus albus, 
bacteria of coli group, Bacillus pseudotetanus, 
Bacillus aerogenescapsulatus, Strep tococcusvirid- 
ans, Streptococcus mitior, Streptococcus fecalis, 
Staphylococcus aureus, diphtheroids, yeasts, 
molds, pneumococcus, Micrococcus tetragenus, 
Streptococcus mitis, Streptococcus infrequens, 
Streptococcus equinus. Bacillus welchii, Doe- 
derlein’s bacillus, enterococcus. Bacillus subtilis, 
and Bacillus mycoides 

DeLee (1929) stated that mild cases of auto- 
infection may occur occasionally , fatal cases are 
exceedingly rare. 

Williams (16, 1930) concluded that while bac- 
teriological research affords a certain amount of 
evidence in favor of the theoretical possibility of 
autoinfection, clinical observation speaks against 
it. Accordingly the occurrence of serious strepto- 
coccic infection should always be regarded as 
evidence of external infection. 

Logan (1931) isolated streptococci 70 times in 
a study of 200 prepartum cases (35 per cent) 


Bacillus coli was isolated from 10 of the same 
group (5 per cent). None of the streptococci were 
hemolytic. Only 5 per cent of these patients had 
postpartum morbidity of the British Medical 
Association standard. There was an increase in 
puerperal morbidity incident to operative inter- 
ference. Contrasting the puerperia of those with 
and without positive prepartum cultures led the 
author to conclude that the presence of a non 
hemolytic streptococcus in the vagina during 
pregnancy has no apparent bearing on the pro- 
■ duction of puerperal sepsis 

Watson (4, 1933) states that the general con- 
sensus is that autoinfection is not common It 
has been considered a possibility that autoinfec- 
tion from the vagina or cervix may be the ex 
planation of those cases of infection occurring in 
women on whom no internal examination has 
been made and who have had a spontaneous and 
unaided delivery. 

Harris and Brown (1926) have shown that the 
fourchette and fossa navicularis contain a rich 
bacterial flora which may be carried into the 
female genital tract when vaginal and cervical 
cultures are taken. Adair et al. (1933) confirmed 
this conclusion. 

This study was undertaken in an attempt to 
answer the following questions: 

1. What is the incidence of pathogenic organ- 
isms in the cervix of pregnant women since previ- 
ous publications give a wide divergence of results. 

2. What is the relationship between cervical 
erosion and previous mild chronic cervicitis as 
contributing factors to the presence of these or- 
ganisms? 

3. What effect does parity have on this lnei- 
dence? 

4. Is there a seasonal variation in the presence 
of pathogenic organisms 1 

5. Has the stage of gestation an effect on the 
incidence? 

6 Does the evidence support the occurrence 
of autoinfection? 

Cultures were taken from the cervices of 275 
consecutive patients admitted to the maternity 
clinic at the Pittsburgh Hospital. To eliminate 
the personal factor, all cultures were taken by 
two of the authors (E. A C. and D. L OL.;. 
The following technique was used* The labia were 
separated and the vestibule cleansed carefully 
with cotton pledgets soaked in 4 per cent boric 
acid solution, a sterile bivalve speculum was in- 
troduced, opened, and passed into the vagina so 
that the cervix was exposed without touching it, 

2 cultures were taken , the cervix was then cleansed 
and inspected. 
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TABLE I.— RESULTS OBTAINED IN CULTURES 
MADE IN 275 PATIENTS 

Arne- 

Aerobic robic 

Total no- cultures made 2 75 *<>7 

Organisms isolated 

Staphylococcus albus tSa S4 


Staphylococcus aureus 1 

Staphylococcus citrous. t 


Micrococcus flavus - 

Pneumococcus 4 1 

Micrococcus pharyngis siccus 1 

Micrococcus catarrhalis 3 

Micrococcus tetragenus — 4 - 

Large gram-coccus unidentified x 

Diphtheroid bacillus 15 13 

Friedlaender’s bacillus 2 1 

Bacillus lactis aerogenes 1 

Bacillus proteus 2 

Bacillus subtilis 20 12 

Bacillus xerosis t 

Bacillus coli communis 4 s 

Bacillus coli communior . 4 2 

Bacillus pseudodysentericus t 

Bacillus fecalis alcaligenes 2 1 

Bacillus smegmatis 3 2 

Gram positive bacillus unidentified. ... 1 2 

Gram negative bacillus unidentified . . 1 

Gram positive spore bearing bacillus . 2 

Bacillus mesentcricus 1 

Leptothrix 6 aS 

Streptothrix 1 

Nocardia 2 

Yeast cells and bacilli 15 10 

Streptococcus pyogenes hemolyticus... 3 

Streptococcus hemolyticus unidentified 3 2 

Streptococcus hemolyticus anginosus . 1 

Streptococcus hemolyticus cquinus. . . 1 

Streptococcus mitis viridans it 12 

Streptococcus salivarius 1 1 

Streptococcus fecalis 2 1 

Streptococcus viridans unidentified. . . 5 2 


The cultures were immediately taken to the 
laboratory where procedures were instituted to 
isolate and identify the organisms and their- vari- 
ous strains. Following is a description of the 
laboratory technique used in isolating and identi- 
fying organisms from these cultures. The labora- 
tory work was performed by two of us (JAV.McM. 
and G.S.L.). Two swabs were received from each 
patient. One was cultured aerobically, the other 
anaerobically. The aerobic cultures were streaked 
on blood agar and the swabs placed in the depth 
of sodium glycerophosphate veal broth tubes. 
This latter procedure was intended to facilitate 
anaerobic growth in the zones of reduced oxygen 
tension created around the swabs in the depths 
of the tubes. The tubes used were from 8 to 10 
centimeters in depth. The anaerobic cultures were 
placed on blood agar and Loeffler’s medium and 
the swab inserted into the depth of litmus milk 
tubes. Routine transfers to other media were re- 


TABLE II.— EFFECT OF EROSION AND CERVICITIS 
ON PRESENCE OF PATHOGENIC ORGAN- 
ISMS IN CERVIX 


Erosion Yes No 

Erosion X41 134 

Staphylococcus albus 107 gi 

Staphylococcus aureus 1 

Staphylococcus citrcus. i 

Staphylococcus hemolyticus 1 1 

Micrococcus flavus 1 1 

Pneumococcus 3 1 

Micrococcus pharyngis siccus 1 

Micrococcus catarrhalis 1 2 

Micrococcus tetragenus 3 3 

Large gram negative coccus 

unidentified ,1 

Diphtheroid bacillus 13 n 

Friedlacnder's bacillus 1 1 

Bacillus lactis aerogenes 1 

Bacillus proteus 2 

Bacillus subtilis 14 17 

Bacillus xerosis 1 

Bacillus coli communis 4 4 

Bacillus coli communior 3 3 

Bacillus pseudodysentericus 1 

Bacillus fecalis alcaligenes 2 

Bacillus smegmatis ' 5 

Gram positive bacillus unidentified. . . 1 2 

Gram negative bacillus unidentified. . . r 

Gram positive spore bearing bacillus. . 1 1 

Bacillus mesentcricus 1 

Leptothrix 16 18 

Streptothrix 1 

Nocardia 1 i 

Yeast cells and bacilli 10 12 

Streptococcus pyogenes hemolyticus.. , 2 2 

Streptococcus hemolyticus unidentified 2 2 

Streptococcus hemolyticus anginosus. . 1 

Streptococcus hemolyticus equinus. ... 1 

Streptococcus mitis viridans 10 12 

Streptococcus salivarius 2 

Streptococcus fecalis 1 2 

Streptococcus viridans unidentified ... 3 2 


sorted to for specific identification. The anaer- 
obic technique was that of a modified Wright’s 
pyrogallic acid method for approximately one- 
half the cultures. An anaerobic jar technique was 
used for the balance. 

Aerobic cultures of the cervical secretion were 
made in each of the 275 patients. Attempts to 
cultivate organisms anaerobically were made only 
in the last 167 of the group. 

The results obtained are tabulated on Table I. 
They demonstrate the usual multitude and variety 
of organisms which may be identified in any body 
cavity directly continuous with the environment 
and in which there is no well developed protective 
mechanism such as a highly bactericidal secre- 
tion. In only 37 of these patients were we unable 
to grow organisms by the usual cultural methods 
and of these aerobic and anaerobic efforts were 
made in 23. The 14 remaining were cultured only 
aerobically. 



37 ° 


SURGERY, GYNECOLOGY AND OBSTETRICS 


Our laboratory uses the Holman classification 
of streptococci. The isolation of these organisms 
which is usually considered an index of potential 
pathogenesis was roughly proportional in the 
aerobic and anaerobic groups, i,e. 275:27 ::i67:i8. 

Table II demonstrates an effort to determine 
whether erosion and mild chronic cervicitis con- 
stitute a predisposing factor to the occurrence of 
pathogenic organisms in the cervix or have any 
influence on their virulence. 

From this analysis we must conclude: (1) that 
such changes in the cervix are not significant in so 
far as the occurrence of organisms is concerned 
(141 cases without erosion— 215 organisms, 134 
cases with erosion— rgg organisms); (2) that they 
exert no influence on the presence of pathogenic 
organisms since streptococci were present about 
equally often with and without erosion (21:23, 
respectively); (3) that they surely do not predis- 
pose to postpartum infection since 12 morbid 
patients had cervical changes prepartum and 16 
had normal cervices. In other words, those 
patients whose cervices were normal in appearance 
had a morbidity of 12 per cent, in contrast to a 
morbidity of 8 per cent in the group with erosion 
and mild chronic cervicitis. 

In the light of our figures we believe that pro- 
phylactic measures to clear up such conditions of 
the cervix prepartum for the purpose of prevent- 
ing intrapartum and postpartum infection are not 
indicated and may be even undesirable if they 
constitute a hazard, however slight, of inducing 
premature labor. 

We made an effort to judge from our statistics 
whether multiparity had any relation to or in- 
fluence on the occurrence of organisms in the 
cervix during pregnancy. Our results are tabu- 
lated in Table III. 

They seem to indicate about an equal occur- 
rence of organisms in pregnant women regardless 
of parity. There seems to be a somewhat higher 
incidence of streptococci in the cervices of women 
during their earlier pregnancies. Results as far 
as morbidity is concerned are inconclusive be- 
cause of the difficulty in determining the in- 
fluence exerted by the greater number of opera- 
tive procedures and manipulations incident to 
the delivery of first babies aside from the pre- 
partum presence of cervical organisms However, 
it seems fair to assume that the results of cervical 
trauma due to repeated childbirth do not pro- 
mote a higher incidence of potentially pathogenic 
organisms in the pregnant cervix 

A study of the seasonal incidence of various 
organisms’ in the cervix is tabulated in Table IV. 


An analysis reveals that there is about an 
equal total number of organisms present through- 
out the year. However, there is apparently an 
incidence of streptococci in the fall months (Sep- 
tember, October, November) of about 1:6#, in- 
creasing in the winter (December, January, Feb- 
ruary, March) to about 1:5#, and decreasing in 
the spring and summer (April, May, June, July, 
August) to 1:10. It was interesting to find an 
expected increase in the isolation of organisms 
usually associated with respiratory infections 
during the months when they are most common. 

We divided the patients in this series according 
to the stage of gestation in weeks as estimated 
from the approximate date of conception, using 
the last menstrual flow as our index. The results 
arc tabulated in Table V. 

It will be noted that the total number of or- 
ganisms is proportional to the number of patients 
cultured at various stages of gestation. There 
seems to be a higher incidence of streptococci 
between the eighth and twentieth weeks with a 
rather definite and sharp drop thereafter. We 
note this without presuming to place any sig- 
nificance upon it. Errors in deduction are easily 
made if too many conclusions are drawn from a 
small series. 

In evaluating our morbidity in conjunction 
with our prepartum cervical cultures, every effort 
was made to eliminate disturbing factors All pa- 
tients were delivered by or under the direct super- 
vision of one of us (E. A. C or D L. O'L). The 
delivery room routine was identical in each case 
in so far as vaginal and perineal preparation, etc. 
were concerned. No attempt has been made to 
correlate the occurrence of morbidity and the 
method of delivery, extent of interference, etc 
as it is felt that in a series of 275 cases an average 
will be struck. 

We consider our patients morbid if the tempera- 
ture reaches 100 4 degrees F. on any 2 successive 
days of the puerperium excluding the first post- 
partum day With this standard the morbidity 
of the entire series was 10 5 per cent— 28 patients 
Six of these 28 w ere morbid from extragenital 
causes as- purpura hemorrhagica, _ paronychia, 
acute bronchitis, lobar pneumonia, artificial 
pneumothorax for old tuberculosis, postanes- 
thetic pulmonary collapse after cesarean section 
In 11 of the remainder morbid according to 
the above standard, the pyrexia was of unknown 
origin, was unsustained, and all were discharged 
from the hospital by the tw elfth postpartum day 
The remainder are summarized as follows: 
(1) Five mild cases of septic endometritis of the 
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TABLE TIT.— EFFECT OF PARITY ON INCIDENCE OF ORGANISMS 



Micrococcus pharyngis siccus 


Micrococcus catanhaUs 


Large gram negative coccus unidentified 

Diphtheroid bacillus 

Friedlacndcr’s bacillus 

Bacillus lactis aerogenes 

Bacillus proteus 

Bacillus subtilis 


Bacillus xerosis 


Bacillus coli communis 


Bacillus coli communior 


Bacillus pseudodyscntericus 


Bacillus fccalis alcali genes 


Bacillus smtgmatis 


Gram positive bacillus unidentified 


Gram negative bacillus unidentified 


Gram positive spore bearing bacillus 


Bacillus rnesenlcricus. 


Leptothrix 


Strcptothrix 

Nocardia 

Veast cells and bacilli 
Streptococcus pyogenes hemolyticus 
Streptococcus hemolylicus unidentified 
Streptococcus hemolylicus anginosus 
Streptococcus hemolyticus equinus 
Streptococcus mitis viridans 
Streptococcus salivarius 
Streptococcus fecalis 
Streptococcus viridans unidentified 


tj'pe that in the old literature would probably be 
called a sapremia. These patients recovered 
quickly and were all discharged from the hospital 
before the sixteen th_ postpartum day. (2) Three 
cases of infected perineal wounds, 2 of which re- 


sulted from third degree extension of median 
episiotomies. These patients likewise were dis- 
charged by the end of the second week. (3) Two 
patients with acute pyelitis who had been in the 
hospital prepartum 2 days and 35 days and were 
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TABLE V.— PERIOD OF GESTATION IN WEEKS 



4-7 

P-u 

12-15 

16-19 

20-33 

24-27 

5 S -31 

32-35 

36-30 

Staphylococcus albus 

5 

21 

29 

53 

32 

3t 

31 

*9 

5 

Staphylococcus aureus 



1 







Staphylococcus citreus 









X 

Hemolytic staphylococcus 


X 


1 






Micrococcus flavus 





2 





Pneumococcus 




I 

2 

1 




Micrococcus pharyngis siccus 





X 





Micrococcus catarrhalis 



1 

1 


X 




Micrococcus tetragenus 



X 

I 

i 

I 



X 

Large gram negative coccus 
unidentified 





1 





Diphtheroid bacillus 


5 

3 

4 

6 

3 

[ 3 

5 


Friedlaender’s bacillus 



— 

1 






Bacillus lactis acrogencs 



S3 




; 



Bacillus proteus 


t 

SB 

X 






Bacillus subtilis 


S 

5 

3 

3 

. 

5 

X 

I 

Bacillus xerosis 


1 2 








Bacillus coli communis 

1 


X 



3 

2 


I 

Bacillus coli communior 





3 


2 

I 


Bacillus pseudodysentcricus 




X 






Bacillus fecalis alcab'genes 





t 

X 


! 


Bacillus smegxnatis 

r 


I 


3 


I 



Gram positive bacillus unidentified 





1 


X 



Gram negative bacillus unidentified 



X 



1 




Gram positive sporc-bcaring bacillus 



3 







Bacillus raescntcricus 






t 




Leptothrix 


4 

7 

4 

1 

7 

9 

X 


Streptothrix 








X 


Nocardia 







? 



Yeast cells and bacilli 


X 


3 

2 

5 

5 

S 

X 

Streptococcus pyogenes hemolyticus 



X 

X 

1 





Streptococcus hemolyticus unidentifiet 

i 

l 

3 

X 




1 

X 

Streptococcus hemolyticus anginosus 




I 






Streptococcus hemolyticus equinus 


I 








Streptococcus mitis viridans 


3 

5 

4 

X 

3 

3 

X 


Streptococcus salivanus 




X 



X 



Streptococcus fecalis 







3 



Streptococcus viridans unidentified 


3 

1 

X 

2 

X 




Number of patients 

S 

27 

J8 

40 

43 

40 

43 

28 

S 


streptococci cultures from the cervix prepartum. apparently proving definitely an exogenous infec- 
lhree were hemolytic, 2 definitely Streptococcus tion. 

ogenes hemolyticus. From an additional pa- Table VI presents the figures from the entire 
tient with a negative prepartum culture a pyo- series with the object of discerning a relationship 
genic streptococcus was obtained from the lochia, between the prepartum presence of nonhemolytic 





















374 


SURGERY, GYNECOLOGY AND OBSTETRICS 


and hemolytic streptococci and the occurrence of 
postpartunj, morbidity. « 

TABLE VI.— RELATIONSHIP BETWEEN PRE- 
PARTUM STREPTOCOCCI AND POSTPARTUM 
MORBIDITY IN 275 PATIENTS 

Total number of cases — 275 
Excluding extragenital causes 
Excluding extragenital causes and posi- 
tive streptococcus cultures 
40 cases with positive streptococcus 
cultures 

31 cases with nonhemolytic streptococci 
0 cases with hemolytic streptococci 

It will be noted in the above that in 40 of the 275 
patients, or 14 5 per cent, streptococci were iso- 
lated from the cervix. Nine of these were he- 
molytic streptococci, 3.3 per cent. 

SUMUARY AND CONCLUSIONS 

1. A multitude of various micro-organisms 
were cultured from the cervix during pregnancy. 

2. Streptococci were obtained in cultures from 
14 5 per cent, and in 3 3 per cent were hemolytic. 

3. Erosion and mild chronic nonspecific cervi- 
citis are not contributing factors to puerperal 
morbidity. 

4. Cervical trauma incident to repeated child- 
bearing does not promote a higher incidence of 
potentially pathogenic organisms in the cervix. 

5 The incidence of streptococci as well as 
the number of micro-organisms of the respir- 
atory group increase during the months when 
respiratory infections are more common. 


6. There seemed to be a definite but perhaps 
not significant decrease in the incidence of posithe 
streptococcal cervical cultures after the twentieth 
week of gestation. 

7. Morbidity is somewhat higher in cases in 
which the cervices harbor streptococci, especially 
if these organisms promote hemolysis. 

8. Endogenous infection from the cervix does 
occur but in the present series has been exceed- 
ingly mild and of short duration. 
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D acryocystorhinostomy is not 

I a new procedure; its use has been re- 
' ported [icriodically since the time of 
Plainer (io. 17:4). The Deration. is 
not easy but, once mastered, it gives such a satis- 
factory re-establishment of the normal physiology 
that, in the great majority of cases of obstruction 
of the nasolacrimal duct, there can be little excuse 
for removal of the lacrimal sac. The patient and 
surgeon should be content with nothing less than 
this desirable result. A definite classification of 
the results based on certain tests is [imposed. 

Many different methods have been used ap- 
proaching through a skin incision or intranasallv, 
or even through the antrum. 

Ohm in 1920 made an important contribution, 
operating through an external incision. Instead 
of removing the sac wall or nasal mucous mem- 
brane, he fashioned anterior and posterior flaps 
from them and attached them to each other by 
means of sutures. In 1021 Dupuy Dutemps de- 
scribed a similar procedure. This operation we will 
describe later in greater detail; it has proved it- 
self a worthy procedure. Direct continuity was 
thus established by surgically joining the nasal 
mucous membrane to wall of the lacrimal sac. 

In 1938 one of us (L. G.) described what he 
termed “simple dacryocystorhinostomy” which 
very closely resembled the technique originally de- 
scribed by Montaigne in 1836. The results were 
not permanently satisfactory in sufficient cases to 
warrant continuation of this method. 

\Vc felt that the method of making the flaps 
was relatively unimportant. In our scries, and in 
the cases reported in the literature, tiie results 
were uniformly superior when the flaps were 
definitely sewn in position to form a continuous 
mucous membrane bridge for new bony canal. 


INDICATION’S 

x. The operation is indicated when there is 
obstruction of the lacrimal drainage apparatus at 
the lower portion of the lacrimal sac or naso- 
lacrimal duct in the absence of acute inflamma- 
tory reaction. The presence of a chronic infection 
in the sac does not contraindicate the operation 
unless the infection is tuberculous. Even the 


presence of a tense mucocele is not an absolute 
contraindication. If the sac can be entered easily 
with a blunt cannula or probe there is probably 
not a cicatricial obstruction of the ennalieuli. 

2. In the presence of trauma when part of the 
lacrimal sac remains and the canaliculi arc intact. 

3. When after a partial removal of the lacrimal 
sac a moderate amount of discharge persists. 

4. After a dacryocystecmmy, a repair may be 
done according to the technique of Amiga by 
implantation of the end of the canaliculus, which 
has been dissected free, into the nasal mucous 
membrane. 

As a preliminary to intra-ocular operations, the 
reestablishment of the flow of the lacrimal secre- 
tion through the conjunctival sac into the nose is 
preferable to dacrvocystectomy because it results 
in a cleaner eye with fewer organisms than are 
found with the stagnation that must follow extir- 
pation. This was proved by the work of Matticc 
reported in 1931. He found pneumococci in 43 
pur cent of conjunctival sacs after extirpation, 
while liumke and West (0) found that patholog- 
ical organisms disappeared from the conjunctiva 
soon after re-establishment of drainage through 
the sac. 

CON FRAlSDIC.VriONS 

1 . The operation is contraindicated when there 
is irremediable obstruction to the puncta or 
canaliculi in any part, especially at the entrance 
to the sac. 

2. When malignant disease involves the sac. 

3. Wien the mucous membrane lining the sac 
has been destroyed by an incurable condition, such 
as tuberculosis, actinomycosis, or malignancy. 

4. When there is present extensive nasal dis- 
ease with obstruction in the region of the anterior 
end of the middle turbinate where the new open- 
ing is to be made, or sinusitis is present with 
emphasis on the ethmoids. Wien polypi, obstruc- 
tions in this region, or sinusitis arc eliminated, the 
procedure may be carried out. 

5. Wien acute inflammation is present. When 
this subsides the operation may be done. Chronic 
infection of the sac is not a contraindication. 

TECHNIQUE 


From the Research Department of the Nets- Yotk Eye anil 1 ' ^^poratiott. Infection in the lacrimal sac is 
Ear infirmary. treated. If any acute inflammation is present, the 
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TABLE I.— COMPARATIVE RESULTS WITH AND 
WITHOUT SUTURES, BY ALL METHODS AND ALE 
OPERATORS 


Dacryocystorhinostomy 



contents of the sac may usually be gently, aspi- 
rated through either upper or lower canaliculus 
and the sac carefully washed out. Subsequently 
mercurochrome and hot compresses arc used. 
When the inflammation has subsided the first 
form of dacryocystorhinostomy, i e. probing, may 
be attempted. This can usually be done almost 
painlessly if the anesthetic (a per cent ponlocaine 
or 4 per cent cocaine) with ephedrine, with which 
the sac Is filled at 10 minute intervals, is allowed 
to remain in the sac a sufficient length of time— at 
least 20 minutes. Hypodermic injection of 2 or 3 
drops of 4 per cent novocain into the nasal duct is 
occasionally necessary for complete anesthesia. If 
drainage is not reestablished by two or three 
probings, further attempts are usually futile. We 
have had little experience with retained probes or 
cannulas. 

When tiic reestablishment of drainage through 
the normal duct becomes impossible, a new open- 
ing, properly constructed, serves the purpose very 
well. The preliminary probing and treatment 
serve to reduce the severity of the pyogenic infec- 
tion in the sac in preparation for the operation. It 
may be carried out, however, in the presence of a 
chronic pustular condition without danger of 
complicating infection, if the sac is aspirated and 
washed out at the time of operation. 


TABLE II.— GENERAL SURVEY OF D VTA IN CASES OF 
LACRIMAL SAC DISEASE REGARDING ACE AVD 
SEX 


D a cryocy s torhin ostom ies 


Extirpations 


Number of out I Fcr 


. olJcrt, jJ run 

Nonsurgicat 


1 he nose should be checked over first to see that 
there is no gross obstruction or infection present' 

2. Lighting. Besides general illumination of the 

operative field, a good headlight, arranged so the 
vision is along the axis of the illuminating beam, 
is essential . _ „ 

j. Anesthesia, a. Local The corresponding 
naris is sprajed with 4 P” cent cocaine solution 
and the upper part packed with a cocaine * oa * 
pledget in the region superior and anterior to tee 
middle turbinate. The skin is injected with 4 P” 
cent novocain to which is added 2 drops ol 1 :to<» 
solution of epinephrine hydrochloride for each 5 
cubic centimeters. A No 27, half inch need 
employed. Next, with a longer needle, 1 ecu wc 
centimeters of the same solution is injected 
behind the dome along the nasal wall of the omu 
directly against the periosteum. In • 
manner an injection is nude behind 1 th 
portion of the sac, and finally the needle » 
retted into the entrance to the nasobcnmal «c 
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and 0.5 of a cubic centimeter is injected. One can 
easily enter the bony canal by palpating the ante- 
rior lacrimal crest on the opposite side and by 
directing the needle from above to a symmetrical 
location on the involved side. 

b. General. Preliminary sedation with 4.5 to 6 
grains of nembutal for the average adult is given 
by mouth 15 minutes before operation. If a 
general anesthetic is employed, a postnasal plug is 
used. 

4. Operative procedure. A 15 millimeter arcuate 
skin incision is made, starting 3 millimeters nasal 
to and 4 millimeters above the medial canthus. 
This is carried down to the periosteum. A specu- 
lum is then placed to keep the wound open. The 
medial canthus is straddled with a Lester forceps, 
and its medial attachment is severed completely 
at the point where it spreads out after passing 
over the upper portion of the sac to be attached 
to the periosteum nasally. The dome usually ex- 
tends above the upper portion of tire ligament 
although occasionally it does not. The superficial 
layer of the deep or tarso-orbital fascia is incised 
along its attachment to the anterior lacrimal 
crest, hugging the bone tightly to avoid injury to 
the sac. This anterior lacrimal crest which can be 
readily felt by palpation is the outstanding land- 
mark; the sac is always to be located directly be- 
hind this bony ridge. If there is any doubt as to 
the presence or integrity of the walls or the loca- 
tion of the sac, as in traumatism with fracture 
cases, or if previous surgery has been attempted, 
it is well to aspirate the contents of the sac and 
inject very gently 2 or 3 drops of methylene blue in 
order to identify its wall later. This latter proce- 
dure should not be done directly after probing. 

The sac, which is easily identified by its bluish 
color, is pushed temporally and an opening is 
made in the bone starting along the anterior crest. 
The opening can be made with chisel and hammer 
which can be supplemented, if desired, by a 4 
millimeter hand bone trephine. The rapidly re- 
volving automatic electric trephines are not as 
safe or satisfactory. Soft tissues may become 
wrapped around the revolving end and serious 
damage result before the machine can be stopped. 
Another danger from the electric trephine is dam- 
age to the nasal mucous membrane, which is 
rarely injured when the hand chisel and mallet are 
used. When the opening is sufficiently large to 
admit a small size bone-cutting forceps of the 
Citelli or Kerison type, this instrument is used to 
clip off the margins to enlarge the opening to 
about 1.5 centimeters in diameter. A sharp 
mastoid curette is sometimes useful for this pur- 
pose. In making the bony opening, an ethmoid 


cell may be encountered. This can be determ 
by inability to see into the nasal cavity and t 
ness of the mucous membrane lining it. When 
thick nasal mucous membrane is identified anc 
bony opening is sufficiently wide, all the l 
chips are removed and the edges of the ope 
smoothed oft. In making the osseous window, 
usually encounters the anterior end of the mi 
turbinate, and the opening in the mucous n 
brane is planned either superior and anteric 
this structure or inferior to it. 

The incision in the nasal mucous membrai 
then made in the shape of an j — | with a long 1 
zontal bar so planned that the two flaps outl 
by the upper and lower halves of the |-— j will 
corresponding flaps from the sac. The post 
flaps are united by two plain catgut No. 
sutures. These are not easily applied in £ 
cases, but small Yankauer needles, if well sh 
ened, are of help. Occasionally the posterior 
cannot be united. This is not of much im 
tance if the anterior flaps are brought toge 
The wound is closed with interrupted black 
sutures, one suture passing through the m 
canthal ligament as well as the skin. At the 
of the operation, the cornea should be inspt 
for traumatism by instillation of a drop of 
rescin and the conjunctival sac should be flu 
to remove any infectious material. A pres 
dressing is applied, particular attention 1 
paid to the proper alinement of the lashes. It 
be changed in 24 hours in order to allow inspei 
of the cornea but is reapplied and left in pos 
for a week, after which time a light dressing 
be used for another week or so. There is pract 
ly no postoperative reaction. 

COMPLICATIONS IN THE OPERATIVE TECHNI 

7. Hemorrhage. This usually complicates 
operation in four stages and may be checked i; 
following ways: (a) Just after making the 
incision, hemorrhage is often controllable 
changing the position of the prongs of the sj 
lum or by small hemostatic forceps, compre: 
the vessels or bleeding points, (b) While ma 
the window in the bone, it is sometimes cor 
lable by pressure or packing with adren 
soaked gauze. Actual cautery or diatherrm 
agulation current may be necessary. The he 
rhage at this stage is most annoying and i 
feres with the dissection. A small suction 
can be used to great advantage in keeping 
field clean. A slightly bent plain-tipped 
dropper makes a good tip for this purpose 
Occasionally when the nasal mucous membra 
incised, hemorrhage occurs. It is usually f 
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IKicryocy-stcetomy l>jmi.C}«lorliin<''t.*m ) 

i Him mat« pustular tils Samr 

ehatgr and infection 

i /Joes mrt eliminate over- f fiminsles o\ ertfow of tears 

flow of teats 

3 Does not reestablish the Reestablishes the normal 

normal drainage of the drainage 

impurities and sec re 
lions of the conjunc- 
tival sac 

4 Very difficult . to re- May lie repeated with hope 

establish drainage if ot success m the ocra- 

the aac is completely atonal ca«e where the 

removed drainage opening closes 

5 Oj"* ration is final Dacryocysteclomy may 

Still be done if necessary 

6 Patient usually com- 

plains about the re- 
maining tearing and 
is not completely sat 
tsfied 

7 I lacry o-adencetomy or Other operations are rarely 

other procedure is necessary 
often required to re- 
duce the tearing 

B Simpler ojieration Considerably more difficult 

operation 

9 No air regurgitation Cases hive been reported 
possible in which air is forced luck 

through the canaliculus 
on blowing the nose 
This was not seen in any 
ease of our series but un- 
doubtedly it may occur 


COMPARISON’ OF INTK VMS VI, PKOO 1)1 Kf 
"IT! I INTI RN VI. OF! K \TIO\ 
Intranasal operation hat emit oisn'nn 

l I muted operating tieid Jtetter rap-ure of w«rjt 

, , big fish! 

3 l Ksjurnlly requires pre Kirtly rtquirra any irtrs 

lirauiary removal of a nasal surgery tweet in 
deviated septum and cases of gross nihnlugy 
a most always remov- o r complete obstruct.* 
al of the anterior tip 
of the middle concha 

j fntranasal granulations No traumatism to the ct 
must frequently be trana«at structures 

treated after operation 

4 Ttistoperatii e scarring 

of the naval mucous N'o damage or alteratn-rs el 
membrane with its re- nasal mucous mer-lejse 

sultant formation of 
dried secretion and 


scabs 
the sc 


t the a 


easily controlled by {tacking the wound although 
rarely the packing may need to be done from the 
nose as well, (d) Late hemorrhage occurring a few 
hours after the ojieration is rare and has not been 
seen by any of us. Packing of the no«c is indicated 
with, jHtssibly, cauterisation of the bleeding point. 

2. Dissection. One should hardly need to men 
lion failure to locate the sac. This failure is most 
easily avoided by first locating and completely 
severing the attachment of the mednl canthal 
ligament nasally and by pal[>ation of the anterior 
lacrimal crest with the finger This is always 
palpable and the sac is always located just poste- 
rior to this bony crest. 

j Injury to the sac da'tnf dissection rhis is 
most easily-avoided by cutting through the tarao- 
orbital fa«cii directly at its attachment to the 
periosteum along the anterior licnm.il crest If 
the sac »s incised. il is usually not v nous as the 
incision can gencrjllv lie mended to form the 
flajw If more estm-uve damage is done, enough 
sac wall can lie salvaged to urttr at least one bp 
of the nas.il mucous membrane In fact, the mci 
sum in the nasal mucous membrane may lie 
chan get 1 to provide me longer flap if n-ersvm 


5 Operation in tlie field 

of Ihe rhinologist Ojeralmn In the field of tV 

opblJulnuJocot »ho it 
most »lways tm tbvx 
IWlientS tot and wko 
ran »t«i relieve ntfc* 
|vithol<>mral condition <4 
the Ijrnmil »p|\»ritv* 
when necessary 

One well formed flap united to one sac edge will 
pros idc a permanent drainage tract into the nor 
4 Disease of the nasal mucous membrane This 
is occasionally present, making handling iliffcull 
This complication can lie avoided often by pre 
operative treatment of the nose and sinuses I be 
nasal mucous membrane may lie quite frip'V 
making it impossible to form proper tlafrs tounitr 
to the sac. In this case the sac should lie dissected 
free .and cut off .at the lower part. A jwfurrshouJJ 
lie passed through the mirgin of the lower fU 
edge of the sac, through the Imnv ojiening, and 
brought out through the nostril, the lower end of 
the sac should lie {lulled into the nme and the 
suture anchored to the cheek, as originally dope 
by Foramark in tqit 

? I'mlmr p( the nr*ty created duct to f uni lion 
This may lie due to (a) injury to the caniKcuw* 
at the time of the ojieration. or (b) closure of the 
(is-onis opening on account of (i) insufficient s.te 
or improper pheement of the fenestra In the ( r»t 
place, or < j) lack of proper apiwisition of the nasal 
mucous membrane and the 1 urim.il uc flip* ‘ n 
this ca«e a probing through the new opening mas 
l< attempted .and, if this is unsuccessful, the 
entire «>|wratu>n mis »>e rqwnted with p*»! 
prosjicct of surcess ( 

6 PtntoperalKr com filiation A case in w ™ 
a corneal ulcer «fcvetoj>ed lefwtr the first rirfs*i"S 
on the thinl day, resulting n somecornealnpwij'* 
has been okn ed This was proluMy dur to n 
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3 3 

7 8 


1 

9 

3 

9 

100 


90 

80 



Number of Cases 


TABLE III.— Tear sac operations at New York Eye and Ear Infirmary. Black areas, 
dacryocystectomies; cross hatched areas, dacryocystorhinostomies. 


complete cleansing of purulent discharge from 
the conjunctival sac before the dressing was ap- 
plied. The pressure dressing may have been 
applied too tightly or the lashes may have been 
inverted against the comea by the dressing. 

CRITERIA USED TO JUDGE SUCCESS OF THE 
OPERATION 

Most surgeons in reporting their cases, espe- 
cially those reporting nearly one hundred per cent 
successful operations, fail to mention what criteria 
were used. It is felt that some standard should be 
set up for this purpose. 

/. Clinical relief of symptoms: (a) the absence 
of tearing should be specifically stated whether or 
not it is absent at all times and especially in the 
cold and the wind. The result can not be judged 
as “completely successful” unless there be no 
more tearing of the affected eye than there is in 
the other eye, if the other lacrimal drainage ap- 
paratus is normal, (b) The absence of discharge 
is a distinct advantage to be gained but is also 
obtained by a well performed dacryocystectomy. 

2. Physiological instillation test, (a) The most 
severe test is the instillation at a 3 minute interval 


of trvo drops of mercurochrome or other dye into 
the conjunctival sac and ascertaining its presence 
in the nasal cavity by blowing the nose 10 to 20 
minutes later. The stain will normally appear on 
the handkerchief, (b) It may be necessary for a 
time to instill 2 drops of vasoconstrictor to reduce 
the congestion of the mucous membrane lining the 
lacrimal passage before the dye will pass into the 
nose spontaneously. This method of treatment 
will frequently result in a healthier mucous mem- 
brane and establishment of spontaneous drainage. 
Unless spontaneous drainage without the use of 
vasoconstrictor be established, the case can not be 
classified as “completely successful.” 

j. Irrigation test. Saline will pass into the nose 
by irrigation, administered by means of a curved 
lacrimal cannula or a glass syringe inserted into 
the punctum, provided there is no dense stricture. 
This does not mean that spontaneous drainage of 
the tears has been established. 

4. Irrigation after probing. Probing of the new. 
passage is relatively easy and will be necessary if 
the new opening closes. The probe is passed 
through the new r bony’ ostium. Permanent drain- 
age may sometimes be established in this manner 
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if the opening has been closed only by means o! 
mucous membrane. However, if the bony opening 
closes by means of dense scar tissue or a new 
growth of bone, the entire procedure must be re- 
peated. In rare instances dacryocystectomy must 
eventually be performed, although in our series 
this was not done in any case. 

CLASSIFICATION Of RESULTS BASED ON THE 
ABOVE CRITERIA 

1. (a) Complete success Both clinical relief and 
proof of the reestablishment of normal physiology 
(by instillation test). 

(i) Partial success. Relief from the excessive 
discharge with continuation of any tearing. These 
cases may become “completely successful” after 
treatment. 

2. (a) Complete success. 

(b) Partial success . Slight tearing in wind or 
some tearing with absence of discharge. 

j. Partial success. Same as i (b). 

4. Complete failure. No relief of tearing or dis- 
charge. 

At the New York Eye and Ear Infirmary', 
dacryocystorhinostomy was practically unknown 
before 1931. Since 1934 the number of dacryo- 
cystorhinostomies has rapidly increased and 
daciyocystectomies decreased until today the 
number of the former being performed surpasses 
the latter (see Table III) This is a healthy trend 


and more and more patients with an atiesh of the 
lacrimal duct are demanding the advantages ol 
this former operation with its relief of all signs 
and symptoms rather than simply relief (com the 
infectious process present in the lacrimal sac. it 
has often been asserted that the surgeon is con 
tent with the results oi dacryocystectomy. To 
this may be added that the patient is rarely 
completely satisfied 

In a study of all the cases of dacryocystorhin- 
ostomy done at the New York Eye and Ear 
Infirmary by various operators, the highest per 
centage of successful cases was obtained when the 
nasal mucous membrane and lacrimal sac flaps 
were united by suture. These statistics are also 
borne out by a review of the cases reported to the 
literature. 
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ATRAUMATIC AMPUTATION THROUGH THE LOWER 

THIGH (CALLANDER) 

Modified Technique 


FELIX L. PEARL, A.B., M.D., San Francisco, California 


I N 1935, Ur. C. L. Callander became strongly 
impressed with the severe shock and high 
mortality of lower thigh amputation per- 
formed according to the usual technique 
which transects the large thigh muscles through 
their fleshy portions. His results were especially 
unsatisfactory in those cases in which there was 
infection with anaerobic gas-producing bacteria, 
and he believed that the opening of large muscle 
spaces was an important factor contributing to 
the spread of infection up the stump. In an effort 
to avoid the high mortality of the usual muscle- 
cutting thigh amputation, Callander devised a 
technique which represented a great advance in 
the surgery of amputations. In this new tech- 
nique no muscle bellies were cut; all sections of 
muscles were made through their tendinous inser- 
tions. The skin flaps were made very loose. The 
patella was excised and its bed made available as 
a cover for the bone end. As the skin flaps re- 
tracted snugly about the bone, the hamstrings 
pulled the suture line posteriorly and proximally 
and drew the patellar bed over the end of the 
stump. For further details the reader is asked to 
consult the original articles (1, 2). 

In commenting on the anatomical basis for his 
operation, Callander presents certain pertinent 
facts: (1) The popliteal fossa is in reality a closed 
cavity, the intact upper limit of which acts as an 
effective barrier to the spread of infection up the 
thigh. This bulwark is preserved if muscles are 
cut only through their tendinous portions but is 
destroyed in the operation which cuts the fleshy 
portions. (2) The deep femoral artery' nourishes 
the tissues of the thigh, and the skin and subcuta- 
neous tissues of the knee and upper leg. It is 
rarely' affected by' occlusive arterial disease even 
when the femoral artery and its continuation, the 
popliteal, are completely' blocked by the process. 
This allows the fashioning of long viable flaps 
from the skin and subcutaneous tissues of the up- 
per leg in the majority of cases of advanced occlu- 
sive arterial disease. These considerations are 

From the Clinic of Sympathetic and Vascular Surgery', service 
of Dr. Harold Brann, Alt. Zion Hospital, San Francisco, Calif- 
ornia. 


especially important in amputation for vascular 
disease, when the control of the spread of infec- 
tion and the complete absence of tension arc 
cardinal requisites for a successful outcome. 

The following additional considerations recom- 
mend the operation for peripheral vascular dis- 
ease: (1) The omission of the tourniquet elimi- 
nates possible further injury' to an embarrassed 
peripheral circulation. (2) The absence of shock 
is noteworthy. (3) The ability' to sit up in a chair 
within 1 to 3 day’s is a great preventative against 
stasis in the general and pulmonary' circuits in old 
and debilitated patients. (4) The control of the 
circulation of the extremity is effected early, thus 
curtailing the return of contaminated blood and 
reducing the amount of arterial bleeding. (5) The 
stump is long, mobile from the first, practically 
painless, bears the body weight well on its end, 
and is easily' fitted with a satisfactory' prosthesis. 

Because of these favorable points, the new type 
of amputation was employ'ed by the Alt. Zion 
clinic of sympathetic and vascular surgery for the 
first time in 1936. The results were so gratifying 
that it was soon adopted as the routine lower 
thigh amputation in the clinic. Our experiences 
with the Callander ty'pe of amputation are being 
reported in detail in another article. It is suffi- 
cient here to remark that the results were far 
more satisfactory than those in which the ortho- 
dox technique was employed. 

Despite the low mortality', certain points in the 
course of the new amputation required further 
study. The percentage of delayed healing was 
considerable; edema of the stump, even in cases 
which healed per primam was frequent and per- 
sistent; and the patellar bed sometimes formed a 
mobile mass which did not fit snugly' over the 
bone and interfered with the satisfactory' use of 
the prosthesis. 

In those cases in which necrosis of the deeper 
tissues occurred the patellar recess appeared to be 
the area most often and most profoundly affected 
by the process. This may have been due to the 
fact that the peripatellar tissues are, as a rule, 
poorly vascularized, especially in patients suffer- 
ing from arterial insufficiency. This area, too, is 
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if the opening has been dosed only by means of 
mucous membrane. How ever, if the bony open ing 
closes by means of dense scar tissue or a new 
growth of bone, the entire procedure roust be re- 
peated. In rare instances dacryocystectomy must 
eventually be performed, although in our series 
this was not done in any case 

CLASSIFICATION OF RESULTS BASED ON THE 
ABOVE CRITERIA 

it (a) Complete success. Both clinical relief and 
proof of the reestablishment of normal physiology 
(by instillation test). 

( 4 ) Partial success. Relief from the excessive 
discharge with continuation of any tearing These 
cases may become "completely successful” after 
treatment. 

2. (a) Complete success. 

(I b ) Partial success. Slight tearing in wind or 
some tearing with absence of discharge. 

3. Partial success. Same as 1 (b). 

4. Complete failure. No relief of tearing or dis- 
charge. 

At the New York Eye and Ear Infirmary, 
dacryocystorhinostomy was practically unknown 
before 1931. Since 1934 the number of dacryo- 
cystorhinostomies has rapidly increased and 
dacryocystcctomies decreased until today the 
number of the former being performed surpasses 
the latter (see Table III). This is a healthy trend 


and more and more patients with an atresia of the 
lacrimal duct arc demanding the advantages of 
this former operation with its relief of all signs 
and symptoms rather than simply relief from the 
infectious process present in the lacrimal sac. It 
has often been asserted that the surgeon is con 
tent with the results of dacryocy stectomy. To 
this may be added that the patient is rarely 
completely satisfied. 

In a study of all the cases of dacryocystorhin- 
ostomy done at the New York Eye and Ear 
Infirmary by various operators, the highest per- 
centage of successful cases was obtained when the 
nasal mucous membrane and lacrimal sac flaps 
were united by suture. These statistics are also 
bome out by a review of the cases reported in the 
literature. 
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Fig. 3. Treatment of vessels and nerve. The popliteal vessels are withdrawn from 
the wound and cleansed of extraneous tissue. The adventitia is stripped of both ar- 
tery and vein for a distance of about 1 inch. The distal portion of the vein is ligated 
first with No. 1 silk. The proximal portion of the vein is then ligated. The artery is 
treated by placing a flallance and Edmund knot on the proximal end and an ordinary 
ligature on the distal end. Section is made between ligatures. The inset shows the 
tibial and common peroneal nerves cleansed of surrounding tissue and ligated high with 
a ligature of No. o plain catgut. A fine needle is shown inserted for the injection of 
absolute alcohol. The divided blood vessels are visible. Section of the nerve is per- 
formed through the alcoholized area. It may be necessary to ligate the distal portion 
of the nerve to control bleeding from the artcria comitans nervi ischiadici. 


with scratches used as landmarks. Note that 
from the proximal limits the anterior and poste- 
rior incisions diverge promptly and form flaps of 
equal size and shape. This allows for more accu- 
rate approximation without the sacrifice of the 
cardinal principle of absolutely loose flaps. It 
seems that retraction of the posterior flaps is 
greater in thin extremities than in those with more 
subcutaneous tissue. It is wise, therefore, to make 
the posterior flap about 1 centimeter longer in 
thin individuals. Should amputation be desired 
through the bone, from 2 to 4 inches above the 
epicondyles, the flaps are merely fashioned at a 
correspondingly higher level. The incisions are 
developed through the skin, subcutaneous tissues, 
and deep fascia both on the anterior and posterior 
flaps. 

Tenotomy of media! hamstrings. The tendinous 
insertions of the hamstring muscles on the tibia 
are exposed and sectioned as shown in Figure 2. 
These tendons should not be mobilized above the 
site of section. If the amputation is to be done 


well above the epicondyles, tire site of section 
should be high in the purely tendinous portion of 
the muscles. Thus the attachments of musculus 
sartorius, gracilis, semimembranosus and semi- 
lendinosus are divided. 

Entry into the popliteal fossa and treatment of 
vessels and nerve. The cleft between the vastus 
medialis and the sartorius is deepened, the deep 
fascia is split, and the popliteal fossa entered. The 
forefinger is inserted with its dorsum uppermost, 
hooks around the popliteal artery and vein, and 
draws them out into the superficial tissues. The 
delivery of the vessels and nerve is facilitated by 
maintaining the knee in slight flexion. The ves- 
sels lie close to the posterior surface of the femur 
(Figs. 3 and 9). The vein is treated first so as to 
prevent contaminated blood from feeding the gen- 
eral circulation. It is freed from the artery by 
sharp and blunt dissection, its adventitia removed 
for a distance of about 1 inch and the vein sec- 
tioned between two ligatures of No. 1 — Deknatel 
—silk applied with carrier. The artery is similarly 
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Hg i. Flaps of skin and subcutaneous tissue are marked 
out as shown Note that flaps are of approximately equal 
length and that only about i centimeter of the proximal 
end is common to both flaps 

of necessity subjected to considerable trauma in 
separating the patella from the intimately at- 
tached peripatellar tissues. The retention of the 
peripatellar tissues to form a cushion for the bone 
end was stressed in the operation as described by 
Callander. In the older muscle transecting type 
of technique, even though fascia and muscle were 
used to cover the bone, these structures soon atro- 
phied, thus leaving the bone end covered only by 
skin and a small amount of subcutaneous tis- 
sue Despite this, satisfactory end-bearing was 
achieved The necessity, and e\en the advisabil- 
ity, therefore, of retaining the patellar bed is open 
to question. These apparent disadvantages in no 
way detract from the soundness of the basic prin- 
ciples undeil) ing the Callander technique. The} 1 
act rather as a challenge to modify and, if possible, 
improve the desirable operation of low thigh am- 
putation which transects tendons only 
The author offers herein a modified technique 
which has been developed in an effort to eliminate 
some of the disadvantages noted above In short, 
the modification consists in (i) a change in the 
outline of the skin flaps, (2) removal of the patella 
and the peripatellar tissues, and (3) higher bone 
section through the medullary portion of the fe- 
mur It has been used on 14 cases with 1 death 
resulting from cardiac failure in a man of 73 years 
These modified amputations, as well as other ear- 
lier amputations by use of the original Callander 
technique, have been performed by the author on 
patients suffering from affections of the peripheral 
arteries The results of the modified amputation 
appear to offer advantages over the original tech- 
nique in (1) the tendency to heal per prtmam, in 
(2) the contour of the stump, and m {3} the abil- 



Fig t Section of medial hamstring tendons The flaps 
base been marked out and dissected so as to expose the 
tendons of the hamstring muscles at their insertions The 
finger is slipped under the hamstring tendons preparatory 


ity to use prosthesis. The steps in the operation 
follow. 

OPERATIVE PROCEDURE 

Preparation of the field. A sterile dressing is 
applied to the foot and the lower half of the leg 
and bandaged firmly. This is subsequently not dis- 
turbed. The entire extremity is shaved from the 
groin to the midleg, cleansed with ether and alco- 
hol, painted with tincture of merthiolate, and 
wrapped in a sterile towel. In the operating room 
the chemical preparation is repeated with care not 
to draw sponges from the lower portion of the 
field toward the site of operation The area pre- 
viously bandaged is redraped, bandaged, and cox - 
ered with a sterile stockinet The draping is car- 
ried out so as to allow free movement of the 
extremity. 

Fashioning of the flaps. The operator stands 
faring the medial aspect of the knee joint The 
joint is flexed about 15 degrees, held laterally by 
the first assistant, and supported in slight flexion 
by the second assistant. The flaps are marked out 
as follows- A scratch is made 3 fingers’ breadth 
above the upper limit, respectively, of the medial 
and lateral epieond>les to mark the proximal 
limits of the incision, another about 1 centimeter 
aboxe the tibial tuberosity to mark the distal 
limit of the anterior flap, a fourth m the center 01 
the posterior aspect of the upper third of the leg 
at the same level as the distal limit of the anterior 
flap, to mark the distal limit of the posterior nap 
The flaps are fashioned as shown in Figure t 
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Fig \ Section citation ©t the musculos biceps lemon* The Viiee u rotated toward 
the operator to expose the lateral surface of the joint. The tendon of the biceps femons 
is shown and its site of section indicated Some of the tendinous fibers of the iliotibial 
tract must be divided The upper inset show a how the leg is rotated toward the sur 
gron The lower inset shows the biceps tendon sectioned and the common peroneal 
nerve exposed This nerve has already been treated higher in the popliteal fossa 


denuded and sectioned between ligatures of the 
same material, except that the proximal portion is 
best ligated with a Ballance and Edmund knot, 
two contiguous strands of the same material being 
used (Fig 3) This knot does not slip easily and 
tends to prevent fracture or cutting of the arterial 
wall A carefully placed ordinary triple throw 
square surgical knot may be used if desired. If the 
artery pulsates it is wise to anchor the proximal 
ligature with a through-and-through embracing 
mattress suture of B— Deknatel— silk through all 
the arterial coats. If the vessel is soft and trans- 
mits considerable blood, it is best to compress it 
temporarily above while the ligature is being 
slowly drawn home, care being taken not to frac- 
ture the arterial coats with too much force The 
tibial and common peroneal nerves are then with 
drawn as one trunk from the popliteal fossa and 
cleansed of all extraneous tissue The nerve trunk 
is ligated as high as possible with No o plain cat 
gut, injected distal to the ligature with absolute 
alcohol (Fig, 3, inset), and sectioned with a razor 
blade The ligature serves the triple purpose of 
(1) preventing bleeding from the artena coimtans 
nervi ischiadici, which is a greatly augmented col- 
lateral in chronic occlusions of the femoral artery’. 


(2) preventing alcohol from traveling up the 
nerve, and (3) keeping the effect of the alcohol 
localized When higher amputation is contem- 
plated, section of vessels and nerve is made corre- 
spondingly higher 

Tenotomy 0/ musculus biceps femoris. Without 
changing his position the operator rotates the ex- 
tremity toward him to expose the lateral side of 
the knee joint (Fig 4) The cleft between the bi- 
ceps femons and the iliotibial tract is deepened 
and the biceps traced to its insertion, the skin 
flaps being dissected so as to give the necessarv 
exposure The biceps is sectioned through its ten 
don (Fig. 4), but at times the muscle fibers come 
very low and a few must be cut as the tendon is 
sectioned 

Scalping back of the anterior flap and mobihza 
lion of the posterior flap The dissection of the an- 
terior flap is then earned through the deep fascia 
to the tissue compartment between the deep fas- 
cia and the ligamentum patellae The scalping 
procedure can now be executed with dispatch 
The surgeon grasps the free end of the anterior 
flap gently but firmly in both hands and scalps the 
anterior flap in a single sweep back to the level of 
the superior border of the patella (Fig. 5) There 
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Fig. 5. Scalping back the anterior flap. The anterior 
flap has been scalped backward and the superior border of 
the patella exposed. The site of section of the tendon of 
the quadriceps and the retinaculum genu arc indicated. 

is usually no bleeding. The incision marking the 
posterior flap is deepened to the fascia covering 
the gastrocnemius and dissected free of the muscle 
up to a point above the attachments of the gas- 
trocnemius heads. 

Entering of the knee joint through the supra- 
patellar bursa and section of the retinaculum genu} 

^Otherwise known as retinaculum patellae, raetliale orlaterale. Author 
prefers "genu” as structure in mind >s associated more with knee joint 
proper than with patella alone and extends far laterally and dis tally 
from patella. 



Fig. 7. Exposure of site of proposed amputation. Prepa- 
ration of bone for section. The posterior flap has been dis- 
sected free of the gastrocnemius muscle to above the gas- 
trocnemius heads. The retinaculum genu has been cut. 
The tendon of the adductor magnus has been sectioned. 
The areolar tissue and periosteum covering the bone have 
been divided and dissected for a distance of about i centi- 
meter at the site of proposed amputation. Gauze tapes 
covering the soft tissue above and below the site of section 
are omitted for purpose of clarity. 


Fig. 6. Section of tendon of the musculus quadriceps 
femoris. Entry into bursa suprapatellaris genu. Section of 
retinaculum genu. The suprapatellar bursa of the knee 
joint has been exposed by an incision through the quadri- 
ceps tendon. The fingers are shown inserted into the knee 
joint to facilitate section of the retinaculum. 

The anterior flap is held cephalad and a curved 
incision is made close to and parallel with the 
superior border of the patella, in the midline pass- 
ing through the thick tendon of the musculus 
quadriceps femoris into the suprapatellar bursa. 
The knee joint is thus entered. As the incision 
curves laterally the tendinous attachment of the 
iliotibial tract is divided. Two fingers are then 
inserted into the knee joint through the supra- 
patellar bursa, first on one aspect, then on the 
other; the retinaculum genu is lifted up and cut 



Fig. S. .Amputation is performed throughout the medul- 
lar}' portion of the bone about 2 centimeters above the 
adductor tubercle. The gauze tapes which protect-the soft 
tissue from bone dust are purposely omitted from the 
drawing. 
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Fig 0 Cro<» section at the site of amputation showing the somewhat rounded 
femur The] proximity of the popliteal vessel, to the posterior surface of the femur is 
apparent The nerve w shown lying posterior ami lateral to the vessels 


oter the space between the separated fingers as 
shown jn Figure 6 The medial retinaculum must 
be sectioned more distatty than the lateral retina- 
culum to avoid the low-lying muscular fibers of 
the vastus mediahs The surgeon then sections 
the tendon of musculus adductor magnus or its 
lower musculotendinous attachments to the femur 



up to the level of the proposed section of the fe- 
mur (Fig 7). This procedure divides the last re- 
maining tissue below the site of amputation ex- 
cept the bone, the synovia of the knee joint, and 
the areolar tissue immediately surrounding it 
Section oj the bone amt treatment of the bone end 
Until recently artificial legs were usually sus 
pended from shoulder straps, and the retention of 
the beginning corn!) lar flare was a great aid in 
anchoring the stump well down in the socket of 
the prosthesis More recently, however, improved 
ischial supports have eliminated the tendencj of 
the stump to leave the socket and have allowed 
us to cut the bone at a slightly higher level where 
it is more round or oval This site is usually 
about 2 centimeters above the adductor tubercle 
Although it is through the medullary portion of 
the femur, the ability to bear the body weight 
directly on the end of the healed stump is in no 
way impaired This produces a conical stump 
which contains no protuberances to act as favorite 
sites for the development of pressure sores The 
removal of an additional three quarters of an 
inch of bone length is of no importance in such a 
low amputation 

The sectioned tissues of the thigh and leg are 
now completely covered w ith warm, moist tapes, 
and the lower femur is left free The site having 
been selected it is marked by a circular incision 
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through synovia, areolar tissue, and periosteum, 
all of which are freed from the bone with perios- 
teal elevator for about 0.5 centimeter. In amputa- 
tion for vascular disease denudation of the bone is 
avoided as much as possible. The tendency to 
strip the muscles from the bone should be care- 
fully restrained. The bone is then sectioned with 
Gigli saw in a direction perpendicular to the long 
axis of the thigh (Fig. 8). Special care is neces- 
sary to keep the saw in the desired plane. The 
second assistant steadies the leg and knee as the 
surgeon slows down to saw through the last por- 
tion of the bone to prevent fracture of the stump. 
The leg is then removed. The edges of the bone 
end are rounded with a coarse file. If bleeding 
occurs from the marrow it should be carefully con- 
trolled by pressure or bone wax. Failure to do so 
has caused hematoma of the stump which re- 
sulted in delayed healing. The tapes, now con- 
taminated with bone dust, are removed. 

Irrigation , hemostasis, and closure. The entire 
stump is now thoroughly irrigated with warm salt 
solution. Scrupulous care is exercised to ligate 
every bleeding point. The tendency to oozing is 
considerable because of the lack of tension in the 
closure. As the flaps are inspected the}- are found 
to be quite loose, extending 2 to 4 centimeters 
past the bone end (Fig. 10). They should not be 
trimmed. The closure consists only in approxi- 
mating the skin and subcutaneous tissues with 
interrupted sutures of No. 1 silk about 2 inches 
apart. Between these, additional sutures are 
placed and loosely tied with one knot. A dressing 
is applied to the stump which gives even and firm 


pressure and which tends to draw the suture line 
posteriorly. Special care is taken to obliterate the 
posterior space by an extra pressure pad. The 
whole stump is wrapped in oiled silk so that the 
lower end is free for ventilation. The protection 
is advisable in order to prevent contamination 
from urine. 

In a few r cases the closure was modified by mak- 
ing a 2 inch incision in the center of the posterior 
flap for drainage and by completely closing the 
skin incision. The drainage opening did not func- 
tion well and allowed serum and blood to accumu- 
late in the stump. It was therefore abandoned. 
The author finds the method detailed more satis- 
factory. 

Postoperative course. The patient is placed in a 
bed fitted with a Balkan frame and hand trapeze. 
He is encouraged to move the stump as soon as 
possible. The stump is allowed to rest horizontally; 
it is not elevated lest flexion contracture result. 
For about 3 to 4 days it is normal for the stump to 
drain a large amount of serum. Dressing is done 
on the third day. Only when the discharge of 
serum has ceased are the sutures previously placed 
tied. At the first dressing it will be noted that the 
skin has contracted so as to fit more or less snugly 
about the bone end, and the hamstrings have 
drawn the suture line well posteriorly. Sutures 
are removed on the tenth or twelfth postoperative 
day. 
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CYCLIC CHANGES IN THE MAMMARY GLAND OF THE 
RHESUS MONKEY 
Preliminary Report 


HAROLD SPEERT, M.P, Baltimore, Maryland 


S INCE the classical demonstration by 
Hitschmann and Adler (1908) of histo- 
logical alterations in the human endome- 
trium during the menstrual cycle, similar 
rhj thmic changes have been sought in other por- 
tions of the reproductive tract. In addition to the 
numerous local and systemic physiological and 
biochemical changes which have been correlated 
with the bleeding cycle (Ehrenfest, 1937), struc- 
tural alterations of a cyclic nature have also been 
described in the mucosa ol the fallopian tube 
(Snyder, 1924), cervix (Wollner, 1937), and va- 
gina (Dierks, 1927). 

A large and controversial literature has arisen 
concerning the existence and nature of changes in 
the human breast in relation to the menstrual cy- 
cle. It has long been known that many women 
experience a sense of fulness and an increase in the 
size of their breasts before the onset of each men 
strual flow. This well established phenomenon 
has recently been demonstrated in a more or less 
quantitative fashion Reimann and Seabold 
(1933) measured the areas of x-ray silhouettes of 
the breasts of women at various stages of their 
cycles and found a premenstrual increase in size, 
with a decrease during the postmenstruum 
Geschickter (unpublished), with the aid of an 
ingenious funnel-shaped apparatus, has been able 
to demonstrate volumetncally an increase in 
breast size antedating the onset of menstruation, 
with a corresponding postmenstrual decrease 
The first attack upon the problem of the histo- 
logical changes during the cycle was the report of 
Rosenburg (1922) On the basis of his study of 
breasts obtained at autopsy he constructed a very 
definite cyde for the human mammary gland 
This consisted of a premenstrual proliferation and 
budding of the ducts, with canalization of the 
buds at menstruation During the postmenstrual 
period regression occurred, so that by day jo of 
the cycle the lobules had completely disappeared 
and only the ducts remained I’olano (1924) made 
.» study of human biopsy specimens and agreed in 
principle with Rosenburg but found wide iridi- 
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vidual variations in the degree of postmenstrual 
regression, which prevented him from regarding 
the cycle as so definite and striking a phenomenon 
as had Rosenburg Ernst (1923), Eerberich and 
Jaffe (1925), and Sebening (1925) also accepted, 
with minor modifications, Rosenburg’s idea of the 
cycle, each author basing his conclusions upon 
histological study of autopsy material. 

Dieckmann (1925) criticized severely the inter- 
pretations of Rosenburg and found it possible to 
rearrange the latter’s cases so that the histological 
picture of each could be correlated with the age 
of the patient rather than with the menstrua! cy- 
cle Dieckmann regarded the lobular develop- 
ment seen in some specimens as due to the greater 
age of the patient, and strongly objected to the 
idea of a postmenstrual regression of the lobules 
He did, however, describe a premenstrual lobular 
swelling or “Lappchenoedem,” with subsequent 
shrinkage of the lobule during the interval 
Moszkowicz (1926) examined a series of biopsy 
specimens obtained at operation for various types 
of mammary disease and confirmed the premen- 
strual edema of Dieckmann, describing in addi- 
tion a premenstrual infiltration of round cells in 
the lobules with regression during the interval 
Subsequent writings have done little to clarify the 
situation Luchsinger (1927), for example, con- 
firmed the findings of Rosenburg but was able to 
find the lobular edema of Dieckmann only in ex- 
ceptional cases, while Kuechens (1929), after 
examining sections from more than a hundred 
human glands of various ages, found no definite 
cycle of any type More recently Lewis ami 
Geschickter (1934) expressed agreement with the 
composite ideas of Rosenburg, Dieckmann, and 
Moszkowicz, describing cyclic changes in the 
parenchymal elements and in the degree of lobular 
edema and of cellular infiltration Ingleby (* 93 J ' 
had even made the statement that “premen- 
strual proliferation is much more rapid than car- 
cinomatous growth ” Taylor (1936), however, 
after reviewing the literature and on the basis «t 
his own studies, was unable to accept the theory 
of a parenchyma! cycle, although he did observe 
cy die changes in the stroma. Friedman, Flutter, 
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Fig. 1 . Biopsy specimen of monkey mammary gland at 
day 22 of cycle, 11 days after the occurrence of ovulation. 
Whole mount; alum cochineal. X7.5. 


and Antopol (1939) likewise were unable con- 
sistently to correlate the histological pictures of 
45 biopsy specimens with the specific stages of the 
menstrual cycle. 

In addition to these claims for, and denials of, 
cyclic changes in the histology of the human mam- 
mary gland, P allot (1935) has reported an increase 
in the height of the epithelial cells during the pre- 
menstruum and a concomitant swelling of the 
myoepithelial cells, and Grynfeltt (193S) has de- 
scribed the appearance of lipoid granules in the 
alveolar cells during the same period. 

In summary, cyclic changes have been de- 
scribed in the human mammary 7 gland with 
respect to epithelial proliferation and lobular 
growth, the size of the epithelial cells, the lipoid 
granules within the cells, and the degree of edema 
and of cellular infiltration within the stroma. Be- 
cause of the marked disagreement in the literature 
with respect to the existence and extent of the 
various cyclic changes described, the status of the 
problem is unsatisfactory at present. 

There are several difficulties, some seemingly 
insuperable, incumbent upon attempts at settling 
the question of a cycle in the human mammary 
gland. Due to the conical shape of the human 
breast and its large quantities of fat and connec- 
tive tissue, the mammary gland can be studied 
only in histological section and is not adaptable 
to study in whole mounts, as is possible in many 
laboratory mammals. Thus a gross view of the 
lobules and their arrangement cannot be obtained. 
Because of the necessary 7 reliance upon histological 
sections, only limited portions of the gland can be 
examined, and it is generally accepted that 
marked variations may exist simultaneously in 



Fig. 2. Mammary biopsy 7 specimen, same animal 5 days 
later, showing lobular enlargement during premenstruum 
of ovulatory cycle. Whole mount; alum cochineal. X7.5. 


different parts of the same human breast. In 
most studies, furthermore, attempts have been 
made to compare the glands of different women, 
thereby introducing the additional complicating 
factor of individual variation. Of great impor- 
tance is the fact that practically all studies have 
been based upon the examination of mammary 
tissue the normalcy of which may 7 be seriously 
questioned; that is, tissue obtained at autopsy- 
after death from a variety 7 of causes, or biopsy- 
specimens from breasts which were being operated 
upon for pre-existing mammary 7 pathology 7 , such 
as neoplastic or cy r stic disease. Moreover, in most 
instances only the day of the menstrual cycle was 
known, and rarely- was this correlated with studies 
of sections of the endometrium. The occurrence 
and relative frequency- of anovulatory- menstrual 
cycles in the human is becoming more generally- 
recognized, and it will therefore be evident that 
in the absence of endometrial biopsy- or urinary- 
pregnandiol assay-s, essential data are lacking for 
the proper interpretation of cyclic changes in the 
mammary gland. For without such information 
one has no knowledge of the presence or absence 
of a functional corpus luteum, an organ of great 
importance in mammary- physiology. 

The question of a mammary- cycle has not been 
investigated in subhuman primates. The rhesus 
monkey would appear to be the ideal animal from 
which to obtain evidence of possible applicability- 
to the human; for in addition to the similarities in 
the menstrual cycle and the reproductive physiol- 
ogy- of the two species, the macaque mammary- 
gland is subject to none of the objections which 
have been raised against the interpretation of 
human material. Whole mounts can readily- be 
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made of the monkey mammary apparatus, either 
of the whole gland or of biopsy specimens; and 
since the gland of the intact animal is, as a rule, 
quite uniform in structure, as has been found in 
an examination of more than 200 pairs of mam- 
mary glands, a specimen of sufficient size may be 
considered as representative of the entire gland. 
By using rhesus monkeys one can perform re- 
peated biopsies upon the same animal, free of 
mammary pathology and accurately dated with 
respect to the menstrual cycle In addition it has 
been possible to ascertain and time the occurrence 
of ovulation during the cycle, by means of recto- 
abdominal palpation (performed by Dr. Carl G. 
Hartman). 

Nine monkeys having regular menstrual cycles 
were studied by biopsies performed on alternate 
breasts at intervals of about one week. Daily 
vaginal lavages were made to determine the onset 
of menstruation, and bimanual palpation for the 
ascertainment of ovulation In addition several 
laparotomies were performed to check the diag- 
nosis of ovulation. Thirty-nine biopsies, covering 
7 ovulatory and 6 anovulatory cycles, were 
studied by means of whole mounts and histologi- 
cal sections. 

From examination of the whole mounts it is 
possible to establish the existence of a definite 
series of cyclic mammary changes which bear a 
fixed temporal relation to the menstrual cycle 
Beginning 7 to 10 days before the onset of the 
menstrual flow the lobules begin to enlarge, and 
in some instances the individual acini appear to 
dilate. Premenstrual lobular swelling has been 
observed to occur with varying rapidity, in some 
cases definite changes were found in specimens 
removed a few day s apart. Figure 1 is the whole 
mount of a biopsy specimen obtained on day 22 of 
the cycle, « days after ovulation Figure 2 is a 
mammary specimen, at the same magnification, 
taken from the same animat 5 days later. Since 
hysterectomy was performed at the time of the 
first biopsy, for purposes of another study, men- 
struation did not set in at the expected time. The 
enlargement of the lobules is readily apparent. 

These changes attain their height at about the 
time of menstruation and slowly regress dunng 
the postmenstrua) period and interval They have 
been found, however, only in those c> des in which 
ovulation has occurred. In anovulatory cycles, no 
lobular enlargement has been observed, and little 
tf any change can be detected during the premen- 
struum 

Study of the histological sections has confirmed, 
in general, the changes noted in the mounts En- 


largement of the acini was seen soon after ovula- 
tion and persisted throughout the premenstruil 
period, gradually subsiding during the early part 
of the next cycle. This premenstrual enlargement 
of the acini was not found among the anovulatory 
cycles. Another rather striking contrast between 
the ovulatory and anovulatory cycles was found 
in the degree of vascularity of the lobules Dur- 
ing the premenstrual stage of a cycle in which 
ovulation had occurred, many widely dilated 
capillaries, filled with red blood cells, were seen 
in the interacinar spaces. Little if any vascular 
changes could be detected during anovulatory- 
cycles No definite changes could be made out 
regarding the degree of cellular infiltration of the 
lobules at different stages of the cycle. 

In summary, a cycle, dependent upon the occur- 
rence of ovulation, has been established for the 
mammary- gland of the rhesus monkey. The strik- 
ing features of the cyclic changes are the enlarge- 
ment and the increase in vascularity of the lobules 
and the dilatation of the acini during the pre- 
menstrual and menstrual periods 
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POSTPARTUM PYELOURETERAL CHANGES FOLLOWING 
HORMONE ADMINISTRATION 


SAMUEULUBIN, M.D., F.A.C.S., LEO S. DREXLER, M.D., F.A.C.S., and 
WALTER A. BILOTTA, B.S., M.D., Brooklyn, New York 


ONSIDERABLE divergence of opinion 
exists concerning the etiology of ure- 
teral dilatation during pregnancy. 

The study of the urinary passages in 
pregnancy has been greatly facilitated by the 
discovery of radio-opaque substances, by means 
of which the urinary tract can be visualized di- 
rectly on the x-ray plate. Kretschmer, Heaney, 
and Ockerley (19, '20), Lee and Mengert (22, 25), 
Dugald Baird, Duncan and Seng, and numerous 
other workers, by means of intravenous and ret- 
rograde pyelograms, found some degree of dila- 
tation of the upper urinary tract in every preg- 
nancy— 100 per cent on the right side and 85 per 
cent on the left. The earliest attempt at ex- 
plaining so universal a change occurring during 
normal pregnancy was made by Opitz in 1905. 
He believed that the dilatation of the ureters 
during pregnancy was caused by pressure of an 
enlarging uterus on the ureters. Baird per- 
formed autopsies upon 102 women, who died dur- 
ing pregnancy or within a few days of delivery, 
and found that the right ureter in the later months 
of pregnancy was frequently compressed be- 
tween the uterus and the psoas muscle or the 
common iliac artery on that side. The left ureter 
was afforded some degree of protection by the 
more posterior position of the common iliac 
artery and because the ureter follows a more or 
less parallel course to that vessel rather than 
crossing it at right angles. Further protection 
was afforded by the promontory of the sacrum 
and the cushion-like effect of the sigmoid colon. 
Similar observations have been made by Carson, 
Hundley, and others. In quadrupeds this pres- 
sure factor, for the most part, is low (Crabtree). 
Mengert (24), after a study of pregnancy in the 
cow, rabbit, guinea pig, rat, hog, and monkey, 
concluded that the ureters of these animals did 
not dilate during pregnancy. However, dilata- 
tion of the ureters has been recorded during preg- 
nancy in animals, and these changes are recog- 
nized in veterinary medicine. Dilatation of the 
ureters has been observed in the rabbit by Rossi, 
and in the monkey by Van Wagenen and Jenkins. 

From the Obstetrical and Genito-Urinary Services of Cumber- 
land Hospital, Brooklyn, New York. 


Baker and Lewis studied 16 cases of ovarian 
cysts and fibroid uteri, all larger than the size 
of a 3 months’ pregnancy, by means of intra- 
venous pyelograms. They found bilateral ure- 
teral dilatation in 63 per cent, and right sided 
dilatation alone in 37 per cent of the series. Dila- 
tation of the urinary tract was found to disappear 
with the removal of the tumor in all cases. Simi- 
larly, Kretschmer and Kanter (21) found changes 
in the urinary tract in 64.7 per cent of gynecologi- 
cal disorders, including fibroids, ovarian cysts, 
and prolapse of the uterus. Following surgery’, 
72.3 per cent of these cases return to normal. 

From studies of frozen sections of pregnant 
women at term, Hofbauer (16, 17) concludes that 
the probability of ureteral pressure as an etio- 
logical factor in causing ureteral dilatation has 
been shown to be untenable. In a complete 
histological study of the urinary tract at various 
levels, Hofbauer found both hypertrophic and 
hyperplastic changes in the musculature and con- 
nective tissue of the pelvic portion of the ureter. 
These changes histologically resemble those oc- 
curring in the lower uterine segment during preg- 
nancy. A striking feature of Hofbauer’s study 
was the finding of excessive hypertrophy’ of the 
external longitudinal ureteral sheath of Waldey’er. 

Traut, McLane, and Kuder (27, 28, 29), in a 
series of experiments, described a progressive de- 
crease in peristaltic activity and tone of the ure- 
ters as pregnancy’ advanced, up to the seventh 
month, after which time a definite return of 
muscular irritability was observed. By’ means of 
intravenous pyelograms, they found that the de- 
gree of ureteral dilatation is proportional to the 
diminution of ureteral activity. Following close 
on the returning irritability of the ureteral mus- 
culature, dilatation was found to be less marked 
as term approached. They believe this loss of tone 
and irritability to be contributory to the dilata- 
tion of the ureters, i.e., atony’ is primary’, with 
dilatation a secondary development, the whole 
process being affected in varying degree bv the 
weight and torsion of the pregnant uterus. Traut 
and McLane suggest that the etiologv of ure- 
teral atony, hence, ureteral dilatation’ may be 
chemical. 
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The mechanical pressure theory cannot ade- 
quately explain the diminution of ureteral dila- 
tation during the last weeks of pregnancy when 
the uterus is approaching its maximum size. 

The observations here noted are suggestive 
of other factors apart from obstruction, which 
influence the behavior of the ureters during preg- 
nancy. 

In the past few years various European and 
American workers have studied the influence of 
various hormones on ureteral contractility, ir- 
ritability, and dilatation. 

Bompiani, working with isolated animal ureters 
kept alive tit vitro, demonstrated increased peri- 
stalsis of the ureter with human pregnancy urine 
of the second month and a marked decrease of 
motility with pregnancy urine of the eighth 
month. Corpus lutcum and folliculin were found 
to inhabit peristalsis, whereas gonadotropic hor- 
mone increased motility. Grossu-Streja and 
Georgesco, using isolated pig ureters, also ob- 
tained inhibition to ureteral peristalsis by the 
use of folliculin and corpus luteum hormones, 
but, unlike Bompiani, observed inhibition also 
writh gonadotropic hormone Contiades, Villa ret 
(9, 10, 31, 32), and their co-workers found in- 
hibition of ureteral muscular activity of isolated 
dog and cow ureters with folliculin, corpus lu- 
teum hormone, amniotic fluid, and term urine 
which had been boiled in order to destroy its 
prolan content. They also mention 2 cases of 
pregnancy with diabetes insipidus in which the 
urine caused decreased rhythm of contraction, 
the action of which strongly resembled that of 
folliculin. Further, they found that both anterior 
and posterior pituitary extracts caused accelera- 
tion of peristaltic activity 

Rossi, by means of intravenous pyelograms, 
found that the appearance of the best plates in 
pregnant rabbits near term is obtained 15 to 20 
minutes after injection of the dye, while m the 
adult, nonpregnant rabbit the best plates were 
obtained in 3 to 4 minutes. Interestingly enough, 
he also reports a less marked dilatation of the 
ureter just before delivery Rossi injected senim 
from the blood of pregnant rabbits near term into 
nonpregnant female rabbits and obtained de 
layed maximum visualization of the urinary 
tract up to from 15 to 20 minutes He also found 
a progressive increase in ureteral dilatation m 
these animals up to 72 hours, after which time 
regression of these changes occurred Crabtree, 
Abramson, and Robins confirmed the finding of 
Rossi of delayed appearance of the best plates in 
pregnant rabbits after intravenous injection of 
diodrast. 


Brack and Langworthy (4, 5), who demon 
strated an increased vesical capacity in rabbin 
during pregnancy, showed a similar increase in 
50 per cent of their cases 10 days after injection 
of antuitrin S intravenously. They also found a 
slight decreased vesical capacity t week after 
injecting progynon B, followed in 2 to 3 weeks 
after injection by an increase in average capacity 

After the prolonged administration of estro- 
genic hormone in both male and female mice, 
Burrows found dilatation of the urinary bladder 
and ureters with hydronephrosis, sometimes ac- 
companied by a purulent cystitis and pyelitis. 

Draper, Darley, and Harvey reduced the sue 
and density of pelvic and ureteral shadows, as 
shown by intravenous pyelograms, by intramus- 
cular injections of pituitary' extract and pitressin 

Dugald Baird found that in cases of toxemia 
the amount of ureteral dilatation was consistent!) 
slight. This observation he interpreted to be die 
result of a probable overproducrion of posterior 
pituitary hormone in toxemia, thus accounting 
for the lack of atony. 

Van Wagenen and Jenkins, in a study of fac- 
tors causing ureteral dilatation in pregnane), 
attempted to remove the mechanical factor by re- 
moving the fetuses of pregnant monkeys by ce- 
sarean section in various periods of gestation 
The hormonal relationships were preserved by 
leaving the placenta undisturbed in the uterus. 
They found that dilatation of the upper urinary 
tract can develop after removal of the fetus while 
the placenta remains in a functional state within 
the uterus This dilatation disappeared oriy 
after the placenta separated and was delivered 
spontaneously- at the end of a period of time 
which corresponded to the end of the normal 
period of gestation in the monkey. 

In view of the reports presented we were of the 
opinion that additional information could be 
gained by' analyzing the effects of various hor- 
mones upon the postpartum ureter This physio- 
logical dilatation of the genitourinary tract re- 
gresses fairly rapidly to normal in the postpartum 
period Kretschmer and Heaney (19). ® j/J, , 
(20), and Hundley and his co-workers found twt 
96 per cent of their cases regressed to normal oy 
the sixth week postpartum Lee and Mengen, 
and Duncan and Seng state that a majority 
their cases regressed to normal by the ninth pos * 
partum day „ , 

In a series of 10 cases McConnell and Ora) 
found 2 cases returned to normal, there was a r - 
duction of dilatation in 2 cases, while in 2 omers 
there was a very definite increase in dilatation 
a period of less than 10 days postpartum. 
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With these results as a guide, we believed that 
any consistent deviation in the rate of involution 
of the postpartum ureter in a group receiving a 
hormone preparation might possibly be caused by 
the specific effects of the hormone administered. 
In the postpartum period the kidney pelvis and 
ureter can easily be visualized, and it was be- 
lieved that this was a safe period in which to ad- 
minister the various hormone preparations used, 
some of them in fairly large doses. 

METHOD 

All the cases studied in this series were selected. 
The patients were all primiparous. In no patient 
was there any history of previous genito-urinary 
disease. The antepartum urine examinations 
were all negative for albumin and white blood 
cells. None of the patients had signs or symp- 
toms of toxemia of pregnancy, nor did any of 
them have hypertension. The ages varied from 
17 to 28 years. Only patients who had spontane- 
ous or outlet forceps deliveries were included. 
Intravenous pyelograms after the administra- 
. tion of 20 cubic centimeters of diodrast were 
taken in all cases during the first 24 hours 
after delivery, 7 days postpartum, and, lastly, 
as close to the 6 week postpartum period as 
was possible in those patients who returned for 
follow-up. 

In this series 30 patients were studied; they 
were divided into 5 groups of 6 patients each, 
in the following order: 

The first group was used as controls, no hor- 
mone being administered. 

The second group was given 1 cubic centimeter 
(10 international units) of posterior pituitary ex- 
tract intramuscularly, daily for 7 days. 

The third group received x milligram (1 inter- 
national unit) of progestin in oil intramuscularly, 
daily for a period of 7 days. 

The fourth group was given 1,000 rat units of 
anterior pituitary-like hormone daily for 7 days, 
subcutaneously. 

The fifth group received 5 milligrams of stil- 
bestrol orally, daily for a period of 7 days. 

The hormones mentioned were administered 
during the first 7 days postpartum, in the interval 
between the first and seventh day pyelograms. 

SIDE EFFECTS 

A total of 75 pyelograms were taken with no 
harmful effects, aside from mild nausea in an oc- 
casional patient. In the patients who were given 
stilbestrol there was a definite diminution in the 
amount of lactation in 4, and in 2 the breasts 
dried up completely by the fifth postpartum day. 


Marked acne of the face improved remarkably in 
1 patient who was given stilbestrol. However, 
the acne was again marked when the patient was 
seen 6 weeks postpartum, during which time she 
had not received stilbestrol. No changes in in- 
volution of the uterus were noted in the groups 
treated with stilbestrol and anterior pituitary- 
like hormone. In the group of 4 patients who 
were given progestin there was definitely slow 
involution of the uterus, and in this group was 
the only patient in the entire series who developed 
a low-grade endometritis. 

RESULTS 

In the series of 30 patients studied within 24 
hours following deliver}', some degree of dilata- 
tion of either the kidney pelvis or the ureter was 
observed in 30, or 100 per cent, of the patients. 
Dilatation was noted on the right side in 29, or 
96.6 per cent, and on the left side in 14, or 46 per 
cent. The right side alone was involved in 16, or 
53 per cent, and the left side in i, or 3.3 per cent. 
In the repeat pyelograms on the seventh da}’ 
postpartum, 9, or 30 per cent, of the patients who 
previously had had some slight, moderate, or 
marked degree of dilatation of the kidney pelvis 
or ureter had already returned to normal. Four, 
or 13.3 per cent, revealed pronounced regressive 
changes, with the ureter and pelvis almost ap- 
proaching the normal. Six, or 20 per cent, re- 
vealed moderate to slight regressive changes; 
all these patients showed some degree of im- 
provement in appearance of the pelvis and ureter 
over that of the first plate. Eleven, or 36.6 per 
cent, showed either no changes or a slight degree 
of increased dilatation of the ureter or kidney 
pelvis. Only 13 of the patients in this series re- 
turned at the end of 6 weeks for a final pyelo- 
gram, and all these were found to have normal 
appearing plates. 

CONTROL GROUP 

In this group 2 patients returned to normal 
within 1 week. One of these patients had mod- 
erate ureteral and pelvic dilatation on the right 
side, and the other a marked degree of ureteral 
and pelvic dilatation with moderate hydro- 
nephrotic changes, also on the right side. In 3 
patients no changes were found at the end of 1 
week. One of these had a bifid ureter and pelvis 
on the right side and developed a postpartum 
pyelitis on the fourth day which persisted up to 
the seventh day. At the end of 6 weeks this pa- 
tient had a normal pyelogram. In this group 
there, was 1 patient who showed moderate re- 
gressive changes on the seventh day. 
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POSTERIOR PITUITARY 

, The group of patients who received posterior 
pituitary extract revealed the most striking re- 
sults in the entire series. In these 6 patients 
pyelograms were completely normal in 4 on the 
seventh day, and in the other 2 patients— both of 


erate regressive changes on the seventh dav. 
1 yelograms of both these patients were normal" 6 
weeks postpartum. 


STILBESTROL 


The results obtained in (his group were similar 
to those m the group that received no medication 


whom had marked ureteral and. hydronephrotic In 1 patient with marked dilatation^thepeh 
changes— pyelograms were almost normal in an- aarJ r * 


ap- 
pearance except for slight dilatation of the renal 
pelvis. 

One patient in this group developed a bilateral 
postpartum pyelitis on the second day which 
lasted until the seventh day. This patient had 
chills, fever, (temperature 104.2 degrees), some 
pain in the back, dysuria, and a moderate degree 
of bilateral costovertebral tenderness Examina- 
tion of the urine disclosed 2 plus albumin and 
numerous white blood cells, singly and in clumps. 
Pyelograms of this patient on the seventh day 
and 6 weeks postpartum were entirely normal. 


and ureter on the right side there was normal 
involution by the seventh day. In 3 patients 
there were slight to moderate regressive changes, 
and 2 showed no changes on the seventh post- 
partum day. Three of the last 5 patients had 
normal appearing urinary tracts 6 weeks post- 
partum. 

EVALUATION 

The incidence of ureteral and pelvic dilatation 
at 7 days and 6 weeks postpartum in the series 
herein reported compares favorably with results 
published previously, some of which are quoted 
here. In a period of 7 days following delivery, 
almost half (43 3 per cent) of the pyelograms were 


The results obtained in this group were also either normal or almost so (showing marked re- 


impressive, but in an opposite direction. Pyelo- 
grams of s of these 6 patients at the time the 
second plate was taken revealed either no changes 
at all or some increased dilatation of the kidney 
pelvis and ureter on one or both sides. In 3 pa- 
tients there was slow involution of the uterus, 
and in 1 patient slow involution with a mild 
endometritis (temperature 1006 degrees on the 
sixth day, and 101 degrees on the seventh day). 
In only 1 patient of the entire group were there 
evidences of a regressive nature In none of these 
patients was the pyelogram normal on the 
seventh day. One patient had a normal pyelo- 
gram in the sixth week postpartum. 

ANTERIOR PITUIT VRY-LIKE HORMONE 
A study of the seventy day plates of this group 
demonstrated that the ureters and kidney pelvis 
more closely approached the normal than did 
those in the nonmedicated group. Two patients 
with moderate dilatation of the ureters and kidney 


gressive changes), while 566 per cent showed 
slight regressive changes or no change at all. Of 
the patients who received no medication, 333 
per cent returned to normal in 1 week The re- 
mainder presented slight or no changes whatever 
In the group that received posterior pituitary ex- 
tract, 100 per cent of the patients returned to 
normal, or almost normal, on the seventh day 
In none of the patients who were given progestin 
was there a return to normal pyeloureteral in- 
volution, nor did any of these show marked im- 
provement during the time that they were re- 
ceiving the hormone. Tour patients in this group 
showed an increase in the size of the pelvic and 
ureteral shadows on the seventh day. In the 
anterior pituitary-like hormone group favorable 
changes were noted in 66 6 per cent, this being 
better than for the entire scries and for the con- 
trol group No significant trend was observed 
for the stilbestrol group 

Trim .ii-r •• mi The number of patients studied in this senes 

pelvis during the first 24 hours were found to is small, therefore, care must be used in the in- 
— t iiw. nhtained. Fairlv COn- 


have a normal appearing genito-urinary tract on 
the seventh day postpartum Two patients 
showed marked regressive changes on the seventh 
day One of these developed a left pyelitis on the 
sixth day. Pyelograms of this patient on the 
seventh day disclosed a normal kidney pelvis and 
ureter on the right side and slight regressive 
changes on the left side. One patient showed no 
changes in the appearance of the urinary tract 
during the first week, while another showed mod- 


terpretation of the results obtained. Fairly con- 
sistent results followed administration 01 pos- 
terior pituitary extract, in hastening return of 
ureteral tone, whereas progestin almost uni- 
versally delayed this process or caused increased 
atony. 

One might attempt at this point to associate 
the action of progestin on ureteral muscle, wjtt 
its inhibitory action on uterine muscle However, 
the physiological antagonist of progestin, namely 
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estrin, did not similarly exert its motility-stimu- 
lating action on the ureteral muscle, as it does on 
uterine muscle. A less marked effect was that of 
the anterior pituitary-like hormone in causing 
increased regressive changes. These results 
closely parallel those obtained by Bompiani in 
his animal experimentations. It might be in- 
teresting to view these results with our knowledge 
of hormonal relationships obtaining during the 
various phases of pregnancy, and the changes 
occurring in the geni to -urinary tract during 
these periods of time. One might speculate on 
the role of the increasing concentration of pro- 
gestin as pregnancy advances. The slight regres- 
sion that occurs during the last 2 months of preg- 
nancy might possibly be explained by a secondary 
rise in the prolan level, as demonstrated by B ro wne, 
Henry, and Venning in a number of patients dur- 
ing the last months of pregnancy. 

SUMMARY 

In this series 30 patients were studied post- 
partum in an attempt to determine the possible 
hormonal effects, if any, upon pyeloureteral dila- 
tation. Accelerated return of pyeloureteral dila- 
tation toward the normal was demonstrated fol- 
lowing the use of posterior pituitary hormone. 
To a lesser degree, a similar change was noted 
following the use of anterior pituitary-like hor- 
mone on postpartum pyeloureteral dilatation. 
The results of stilbestrol administration paralleled 
an untreated control group. The administration 
of progestin was productive of very slight regres- 
sion in only 1 patient, and in some instances it 
appeared to increase pyelo-ureteral dilatation. 
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AIRPLANE TRANSPORTATION 
OF PATIENTS 

T HE advantages of transporting pa- 
tients in aircraft are: (r) speed and 
relatively short duration of Sight, 
(3) comfort and (3) constant attendance by 
stewardesses who are registered nurses. The 
chance for recovery is improved greatly by 
shortening materially the time needed to bring 
seriously ill patients to their ultimate destina- 
tion, especially if a major surgical procedure 
is necessary. Disadvantages of transportation 
by airplane are adverse weather and the 
necessity of good airports at the beginning 
and end of theflight. Transportation of patients 
by airplane has few absolute contraindications. 

The modem commercial airplane is quiet, 
comfortable, heated, and has adjustable seats 
or berths. Well equipped medical kits as we/f 
as efficient means of administering oxygen, 
such as the B.L.B. 1 , *, * inhalation apparatus, 
are essential to planes transporting patients. 


The onset of anoxemia among normal per- 
sons occurs at an altitude of 10,000 to it, 000 
feet, therefore, it is obvious that any clinical 
condition which causes anoxemia, such as 
pneumonia, certain types of cardiac disease, 
fulminating infection, surgical or traumatic 
shock and so forth, will be home less well at 
high altitudes than at sea level unless oxygen 
is given. Moon has emphasized the damaging 
effect of anoxia in the perpetuation of shod.. 

In considering transportation of anemic 
patients by airplane, it is important to remem- 
ber that as the arterial blood leaves the lungs, 
it is normally saturated with oxygen; in cases 
of anemia, however, less oxygen can be carried 
as there is a subnormal quantity of hemo- 
globin with which it can unite. An anemic 
patient may not be cyanotic when anoxia 
occurs because cyanosis is a direct result of 
the amount of reduced hemoglobin present. 
Patients who have severe anemia should be 
given oxygen at relatively low altitudes as a 
prophylactic measure to prevent anoxia. 

Schncdorf,Munslow,Crawford,andMcCIure 
demonstrated that concussion of the brain, 
with or without fracture of the skull, caused a 
decrease in the oxygen content of the arterial 
blood, and they advised oxygen therapy as a 
general procedure for such types of injury. 
Therefore, it seems advisable to administer 
oxygen to such patients who are being trans- 
ported in airplanes. There is a slight rise in 
the pressure of spinal fluid among normal sub- 
jects on ascent to the high altitude of 28,000 
feet, as demonstrated by Walsh and Boothby. 
This might result in an aggravation of symp- 
toms in cases of certain types of intracranial 
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tion. Occasionally an expert endoscopist can 
pass a long proctosigmoidoscope into the prox- 
imal sigmoid and rarely into the lower portion 
of the descending colon. For all practical pur- 
poses, however, that portion of the colon 
proximal to the midsigmoid cannot be seen 
directly, but lends itself readily to roentgeno- 
logical study. Furthermore, the roentgenolo- 
gist cannot study the rectum to his own 
satisfaction, and he frequently has difficulty 
with the rectosigmoid, as the terminal bowel 
is surrounded by a bony cage. Accordingly, 
therefore, proctoscopic examination must not 
be weighed against x-ray studies or some 
other means of investigation. Rather the sev- 
eral methods should be considered as integral 
parts of a thorough study of the colon 

The failure to use proctoscopy as a diag- 
nostic procedure is one of the chief factors in 
a bad end-result. The two chief causes of 
failure in treating rectal disease, however, are 
tardiness on the part of the usual patient 
to report rectal troubles to his doctor, and the 
failureof thephysician when apatientdoesseek 
advice to subject the patient to a complete 
proctoscopic examination. Thus it appears 
that both the public and the doctor must be 
further educated. 

With regard to the education of the medical 
student, it must be pointed out that one great 
obstacle is the astonishing indifference of the 
medical faculties of many leading schools 
toward proctology, they are too easily satis- 
fied with a “rectal clinic” devoted to dipping 
of skin tags and to the injection therapy of 
hemorrhoids. Medical educators could render 
great service to the proctologist by encourag- 
ing him to teach the medical student the im- 
portance of the use of the examining finger and 
of the proctoscope in his everyday practice. 

One great difficulty lies in the actual teach- 
ing of the use of the proctoscope. The exam- 


iner can instruct students, house officers, and 
visiting physicians verbally and by allowing 
each one an occasional look through the proc- 
toscope. He cannot, however, show each ob- 
server all the important things to be seen in a 
given case, nor can he allow each one to pass 
the proctoscope in this one patient, for to do 
so would necessitate an undue prolongation of 
the examination. In a large clinic, over a long 
period of time, however, duly assigned resi- 
dents or "fellows” can be properly trained. 
Unfortunately, such dinics are few, and the 
number of students or fellows that can be 
accommodated on the proctologic service is 
small. 

The rdle of color photography in visual 
education today is well established. Procto- 
scopic color photography has been delayed 
because of two problems : one, the provision of 
sufficient light, and the other, the absolute 
necessity of maintaining direct vision at all 
times to avoid any possibility of injury to the 
bowel. The apparatus designed by Garner 
with the aid of his technical adviser, Bru- 
baker, answers the most rigid requirements of 
safety for the patient, and its use adds but 
little to the time required for a routine proc- 
toscopic examination The pictures enable the 
observer to see on the screen exactly what the 
examiner sees through the proctoscope 

Thus color photography has paved the way 
toward easier teaching and study of proc- 
toscopy Such pictures should serve well in 
the education of the medical student They 
should enable us to bring to the general prac- 
titioner an accurate conception ol the possi- 
bilities offered by proctoscopy in both the 
prevention and the early diagnosis of rectal 
and colonic disease. For this contribution 
proctologists especially, and the profession in 
general, should be grateful. 

J. Pecrkan NrssEtsoo. 
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r — H — 1 HE thirty-first annual Clinical Congress 

| of the American College of Surgeons 

I will be held in Boston November 3 to 7, 
JL when the fellows of that great medical 
center will sponsor a clinical program of unusual 
interest. The operative clinics and demonstrations 
which are to be held in the hospitals will cover 
many phases of general surgery and the surgical 
specialties. Leaders of the profession from many 
sections of the country will participate in the 
panel discussions and other scientific meetings at 
the headquarters hotels. The Hospital Standard- 
ization Conference will attract many visitors of 
outstanding reputation in the hospital field. Each 
Congress that has been held in Boston — the first 
in 1915, the last in 1934— has made notable con- 
tributions to medicine and surgery. Those who 
attend in 1941 may anticipate a program of 
broad scope and interest, for the surgeons and 
clinicians of Boston have complete facilities at 
their command in the three medical schools and 
30 or more approved hospitals. 

CLINICAL PROGRAM 

Under the leadership of a strong and represen- 
tative Committee on Local Arrangements, the 
clinical program for the five-day meeting is prac- 
tically complete. An extensive schedule of clinics, 
symposia, and demonstrations is being arranged 
in the hospitals and medical schools which will, 
as usual, be the major feature of the Congress. 
Visiting surgeons will be given opportunity to 
observe and obtain first-hand information on a 
wide variety of surgical and related subjects, in 
the favorable environment of excellent hospital 
facilities. In the operative clinics, surgical tech- 
nique, use of operating room equipment, and 
organization of personnel will be demonstrated. 


The symposia and non-operative clinics will deal 
with the broader, but equally important aspects of 
diagnosis, related medical treatment, pre-opera- 
tive preparation and pcstoperative care. The dis- 
cussions will be augmented by the presentation 
of clinical material. Diagnostic methods will be 
demonstrated by various hospital departments. 
Specialists in many other fields, as well as sur- 
geons, will participate in the clinical program at 
the hospitals in order that the subjects may 
receive consideration from different viewpoints. 
A preliminary clinical program appears on the 
following pages. Several additional hospitals have 
been invited to prepare programs which will ap- 
pear in subsequent publications and the final 
program. 

The medical schools and their affiliated hos- 
pitals are developing a series of exhibits presenting 
their work in clinical investigation and the latest 
advances in surgical research. These exhibits will 
be available for study in the local hospitals during 
the entire meeting. Basic science departments of 
the medical schools will contribute to the pro- 
gram by arranging exhibits and demonstrations 
related to surgical practice. Thus the Boston in- 
stitutions have much to offer in the way of a 
highly concentrated postgraduate course in sur- 
gery and allied subjects. 

The schedule of each hospital is arranged to 
cover subjects in general surgery, obstetrics and 
gynecology, fractures, orthopedic surgery, tho- 
racic surgery, neurosurgery', genito-urinary sur- 
gery, ophthalmology, otorhinolaryngology. Thus 
the visiting surgeon may readily select the clinics 
which he wishes to attend. Presentation of sub- 
jects under these classifications is so correlated 
that he will have the opportunity to devote his 
time continuously to clinics dealing with the spe- 
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cialty in which he is most interested. The clinical 
program as published daily will be arranged ac- 
cording to these classifications. Each afternoon 
during the Congress, the complete detailed clinical 
program for the succeeding day will be posted in 
the form of bulletins at headquarters in the Staller 
Hotel. On the following morning, this final pro- 
gram will be distributed m printed form. As much 
information as it is possible to obtain in advance 
is being published in the preliminary programs 
and the general program, but it is necessary that 
those who attend the Congress make their clinic 
ticket selections from the daily bulletins. This will 
facilitate proper selections and distribution of 
clinic tickets. 

scientific sessions 

Eminent surgeons and specialists, recognized as 
authorities in their respective fields, will address 
the scientific meetings to be held on Tuesday, 
Wednesday, and Thursday evenings in the ball- 
room of the Copley-PIaza Hotel. The annual ora- 
tion on surgery will be given by Dr. W. Edward 
Gallie, Toronto, Ontario, on Tuesday evening. 
The Board of Regents of the College has given 
careful attention to the selection of speakers and 
subjects for these evening sessions so that a well- 
rounded program introducing the newer develop- 
ments in general surgery and the surgical spe- 
cialties may be assured. 

During recent years, at both the Clinical Con- 
gress and sectional meetings of the College, panel 
discussions held at the headquarters hotel each 
afternoon have been of unusual interest There- 
fore, a schedule of thirty-six of these sessions has 
been planned for Monday, Tuesday, Wednesday, 
Thursday, and Friday Recognized authorities in 
the fields under discussion will lead these panels, 
and with the aid of collaborators especially quali- 
fied, will present the fundamental facts and di- 
rect the discussions in such a way that different 
viewpoints may be expressed These sessions 
afford an opportunity for a larger number of sur- 
geons to participate m the discussions and leam 
of the ideas and experiences of others The general 
plan is for the leader to give a ten-minute presen- 
tation of the subject, collaborators to follow with 
brief remarks on different phases of the topic 
Then as the major and final feature of each ses- 
sion, general discussion from the floor will be 
encouraged. This type of program will permit 
more informal discussion than usually takes place 
in larger general meetings The subjects of the 
panels are carefully selected in order to cover 
many pertinent problems in various fields of 
surgery. 


Important features of the afternoon meetings 
at the headquarters hotels are a symposium on 
Cancer” on Tuesday and one on "Fractures and 
Other Traumas" on Wednesday There will also be 
special panel discussions on “The Organization 
and Conduct of Cancer Clinics in Hospitals,” and 
“Graduate Training in Surgery.” Because of the 
wide interest in these subjects, it is expected that 
these meetings will attract a large attendance. 

It is the aim of the Board of Regents and the 
local committee to provide a type of program 
that will enable each individual surgeon to Jeam 
of the new er dev elopments in his field of practice. 
The subjects presented in the hospital clinics, 
panel discussions, and other scientific meetings 
will appeal to the surgical specialist as well as to 
the general surgeon. Each feature of the meeting 
has been carefully planned with this idea in mind. 
The detailed programs of these sessions will be 
found on the follow ing pages. 

PRFSIDENTIAL MEETING AND CONVOCATION 
The always impressive processional of the offi- 
cers, regents, and honorary guests will open the 
combined Presidential Meeting and Convocation 
to be held in Symphony Hall on Monday evening. 
Welcome will be extended to the assembly by the 
chairman of the local Committee on Arrange- 
ments, Dr. Leland S. McKiltrick. Honorary 
guests will then be introduced, following which 
Dr. Evarts A. Graham, the retiring president, will 
deliver the presidential address. Other’events on 
the program of this meeting will be the inaugural 
ceremony for the incoming officers, the presenta- 
tion of the initiates for fellowship, andjthe award- 
ing of the Medical Records Trize. 

ASSEMBLY OF INITIATES 
On Monday afternoon there will be held the 
Assembly of Initiates. This meeting will be pre- 
sided over by Dr. Evarts A. Graham, and Dr. 
Albert O Singleton, Galv eston, Texas, Vice-Presi- 
dent of the College Dr Bowman C. Crowell and 
Dr Malcolm T MacEachern will discuss “The 
Program of the American College of Surgeons." 
Initiates will then recite the fellowship pledge 
and greetings will be extended by Dr W Edward 
Gallie, Toronto, President-Elect of the College. 
Closing remarks w ill be made by Dr. Irvin Abell, 
Chairman of the Board of Regents. 

FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 
As a new feature to be introduced at the Clinical 
Congress m Boston, the Board of Regents of the 
College has authorized the holding of a “F orum on 
Fundamental Surgical Problems ” Plans for the 
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forum have been formulated by a committee 
under the chairmanship of Dr. Owen H. Wangen- 
steen of Minneapolis. For many years, a great 
deal of clinical and experimental research has 
been done by younger surgeons working in med- 
ical schools and representative clinics and hos- 
pitals. Some of this work has resulted in out- 
standing contributions to medical and surgical 
knowledge. The results of much of this work arc 
published but there has been limited opportunity 
for many of these younger surgeons to express 
themselves before larger medical groups. Recog- 
nizing this fact, it is felt that the American College 
of Surgeons should encourage the work of these 
men by providing a place on the program of the 
Clinical Congress for them. Therefore, the“Forum 
on Fundamental Surgical Problems” has been 
organized. 

Sessions will be held on Tuesday, Wednesday, 
and Thursday mornings, with presentations of 
original and experimental work related to general 
surgery and the surgical specialties. There will be 
no prepared discussions but opportunity will be 
afforded those who attend to ask questions. Pres- 
entations will be limited to ten minutes each. 
Some of the best that is new in surgery will be 
presented and there is every indication that a live 
and active surgical forum in which younger men 
may participate will constitute one of the most 
important activities of the Congress in the future. 

In formulating the preliminary plans for the 
forum, the committee in charge has been highly 
pleased with the response to this idea. Over 125 
abstracts of subjects available for presentation 
have been submitted and from this material, the 
committee will select the most outstanding for the 
forum. The subjects, together with brief abstracts, 
will be published in the final general program of 
the Clinical Congress. 

OPHTHALMOLOGY AND OTOLARYNGOLOGY 

An extensive program of scientific sessions and 
clinical demonstrations for ophthalmologists and 
otolaryngologists has been planned. Separate ses- 
sions scheduled for Tuesday and Thursday eve- 
ningswill includepapersandsymposiaonpertinent 
subjects in these fields. The leaders will direct the 
discussions in the meetings so as to cover many 
phases of a general subject in each of the spe- 
cialties. Those attending will have an opportunity 
to express their viewpoints. On Wednesday eve- 
ning, there will be a joint meeting of ophthalmolo- 
gists and otolaryngologists with a symposium on 
“Neurosurgery as Related to the Eye and Ear.” 
This type of program promises to attract wider 
interest than the presentation of formal papers. 


Clinics in the Boston hospitals each morning 
and afternoon for the visiting ophthalmologists 
and otolaryngologists will demonstrate surgical 
work of great variety. On Tuesday, Wednesday, 
and Thursday mornings, in addition to the hos- 
pital program, there will be clinical conferences 
for each group of specialists at the headquarters 
hotel. These are being arranged so that the leader 
will briefly survey the field for discussion in a ten- 
minute period. The larger meeting will then be 
broken up into small groups limited to 20 and 
under separate leaders where there will be an 
opportunity for everyone to ask questions and 
participate in the discussion. Each visitor will 
select in advance thesmaller group which he wishes 
to attend. In this manner, the general subject 
may be reviewed thoroughly and each visitor will 
benefit by the experiences and different ideas of 
his colleagues. The morning and evening meetings 
will be preceded by the showing of selected motion 
picture films on subjects related to ophthalmology 
and otolaryngology. The detailed programsof these 
special meetings appear in the following pages. 

NATIONAL AND REGIONAL FRACTURE COMMITTEES 

The meeting of the National and Regional 
Fracture Committees, with Dr. Robert H. Ken- 
nedy, of New York, chairman of the National 
Committee, presiding, will be held on Thursday 
afternoon, when this assembly of surgeons will 
discuss the activities of the respective groups. 
Working in co-operation with the American Red 
Cross, other local organizations and public offi- 
cials, these committees have exerted great in- 
fluence in improving methods and facilities for 
the transportation of the injured. They have also 
made a concerted effort to improve the treatment 
of fractures in the hospitals of many communities. 
Pertinent problems will be discussed at the meet- 
ing of these committees. 

ANNUAL MEETING OF COMMITTEES 

The annual meetings of the State and Provin- 
cial Judiciary, Credentials, and Executive Com- 
mittees will be held on Wednesday morning. 
These committees have an important function to 
perform in the College. The Credentials Com- 
mittees and the Committees on Applicants con- 
stitute one of the largest and most carefully de- 
liberate accrediting bodies which exist in the 
medical profession. Through this organization the 
standards of fellowship are maintained and each 
fellow of the College has a definite responsibility 
in_ this work. All of the members of these com- 
mittees are urged to attend this important meet- 
ing. 
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ANNUAL MEETING OP FELLOWS 
The annual meetings of the governors and 
fellows will be held on Thursday afternoon in the 
ballroom of the Copfcy-Pfaza Hotel. The American 
College of Surgeons has been a potent force which 
has not only raised the professional and ethical 
standards of surgery, but has also promoted good 
hospitalization and general improvement in the 
practice of medicine in the United States and 
Canada. Each individual fellow of the College has 
a part in this work and may extend its influence 
materially in his local community. Hospital stand- 
ardization alone offers him unlimited opportunity 
to provide better medical care for his patients in 
the hospital in which he works through continuous 
progress in applying the principles of the mini- 
mum standard. Other activities of the College 
have also received wide recognition by profes- 
sional groups and the public as well, and together 
they present a vast educational program. 

The annual meeting of the fellows affords offi- 
cials of the College an opportunity to report on 
the work of the organization and to receive sug- 
gestions from those who have made possible the 
conduct of these activities. Every fellow of the 
College will want to attend this important meeting. 

MEDICAL MOTION PICTURES 
Visual education plays an increasingly impor- 
tant rile in the education of the surgeon. There- 
fore, an enlarged program of surgical motion pic- 
tures will be presented at headquarters which will 
include the latest available films on a variety of 
subjects. Schedules will be arranged so as not to 
conflict with the clinical program at hospitals or 
the scientific sessions, and will include both sound 
and silent, standard and color films, all of which 
have been approved by the Committee on Medical 
Motion Pictures of the College. 

SPECIAL MEETING OF BOSTON SURGICAL SOCIETY 
On the evening of Friday, November 7, in 
Hancock Ilall, which is located midway between 
the Statler and Copley-Plaza Hotels, the Boston 
Surgical Society will hold a special meeting to 
which all fellows of the College and other sur- 
geons attending the Clinical Congress are invited 
to be present. The occasion of this special meeting 
of the society is the presentation of the Bigelow 
Medal to Dr Allen 0 . Whipple, of New York, for 
his outstanding contributions to the advance- 
ment of surgery. 

HOSPITAL CONTERENCES 
On Monday morning at 10:00 o’clock m the 
ballroom of the Copley-PJaza Hotel, the first 


session of the twenty- fourth annual Hospital 
Standardization Conference w ill open the Clinical 
Congress. The report of the 1941 Hospital Stand- 
ardization survey— official announcement of the 
list of approved hospitals and hospitals approved 
for graduate training in surgery— will be made at 
this session. Dr. Evarts A. Graham, of St. Louis, 
president of the College, will preside. In addition 
there will be interesting discussions on the sub- 
jects of ‘‘Medical Preparedness,” “The Preser- 
vation of Our Voluntary System of Hospitals,” 
and “Maintaining the Control and Quality of the 
Professional Work in the Hospital.” On Monday 
afternoon a panel discussion will deal with the 
timely subject of “Meeting the Problems of Ren- 
dering Adequate Care of the Patient and Main- 
taining Quality Standards of Sendee During the 
Present Period of Preparedness and National 
Emergency,” with Dr. Nathaniel W. Faxon, of 
Boston, presiding. 

The program for succeeding days, fully detailed 
in the following pages, will hold great interest for 
members of medical staffs, trustees, administra- 
tors, and other hospital personnel. Thus on Tues- 
day morning four panel discussions will deal with 
the essentials of efficiency of the hospital in (1) the 
Obstetrical Department, Dr. John R. Fraser, 
Montreal, presiding; (j) the Orthopedic Depart- 
ment, Dr. Henry H. Kessler, Newark, New Jer- 
sey, presiding; (3) Organization and Function- 
ing of the Medical Staff, Dr. Joseph C. Doane, 
Philadelphia, presiding, and <4) the Department 
of Anesthesia, Dr. Ralph T. Knight, Minneap- 
olis, presiding. 

On Tuesday afternoon several pertinent sub- 
jects will be presented including, “The Organiza- 
tion of a Blood Transfusion Department in a 
General Hospital” by Drs. Leo M. Zimmerman 
and Sidney 0 . Levinson, Chicago. Following these 
papers a sound motion picture on the subject of 
“The Proper Use and Care of Hypodermic 
Needles” will be shown. Tuesday evening’s ses- 
sion will be of particular interest to hospital 
trustees when the subject of the panel discussion 
will be "The Hospital Trustee in His Relation- 
ships and Responsibilities,” Jed by Raymond P- 
Sloan, of New York. . 

On Wednesday morning, a joint session with 
the American Association of Medical Record 
Librarians will be held, with Dr. Robin C. Buerki, 
of Philadelphia, presiding. Wednesday evening 
will be given over to the showing of medical 
motion pictures for hospital personnel, including 
thefilm“ White Battalions— Serving All Mankind. 

Two important panel discussions will be held 
on Thursday morning; one on the “Essentials 
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Pertaining to an Efficient Department of Urology" 
will be led bv Dr. George V. Cahill, New York, 
and the othe'r “Essentials Pertaining to an Efii- 
cient Department of Ophthalmology and Oto- 
laryngology" bvDrs. Conrad Behrens and Marvin 
Jones, of New York. On Thursday afternoon, Drs. 
Robin C. Bucrki.of Philadelphia, will lead a round- 
table conference on “Pertinent Problems Emanat- 
ing from a Complete Survey of thc_ Hospital 
Field." An ample opportunity will be given those 
present to submit questions which arc not on the 
special program. 

In preparing this portion of the program, 
organizations representing the specialty groups 
have been invited to participate. Special consid- 
eration will be given in this series of meetings to 
the important subject of graduate training in 
surgery. It is hoped that through this means the 
fellows of the College may become better ac- 
quainted with its program of hospital activities, 
which is aimed at improvement of the environ- 
ment in which the surgeon is working— the hos- 
pital. 

For Thursday afternoon a series of demonstra- 
tions in the local hospitals is being arranged. 
Those who are acquainted with Boston are fully 
aware of the inspiration furnished by the privilege 
of inspecting one of the country's greatest hos- 
pital centers. Those who have not had that 
privilege have a memorable experience in store. 

At both the Clinical Congress and the sec- 
tional meetings of the College during recent years, 
the breakfast hospital conferences have been 
especially well attended. In Boston, such a con- 
ference will be held on Tuesday morning when 
there will be a “Forum on Fundamental Prob- 
lems of Hospital Administration,” sponsored by 
the American College of Hospital Administrators, 
in co-operation with the American College of 
Surgeons. 

On Wednesday morning, the breakfast confer- 
ence will be sponsored by the Boston Medical 
Record Librarians Association, in co-operation 
with the College, when there will be held a 
“Forum on Fundamental Considerations in the 
Art and Science of Medical Record Keeping.” 
The Thursday morning breakfast conference will 
be devoted to hospital public relations. The plan 
is to allow each speaker ten minutes to present his 
subject, following which everyone will be called 
upon to give his reaction to the problem under 
discussion. Attendance at these meetings will 
necessarily be limited and arrangements will be 
made for advance registration. 

One of the most important features of the hos- 
pital conference will be the daily consultation 


service from 4:30 to 6:00 p.m. This service affords 
an opportunity for everyone attending the meet- 
ing to consult with recognized leaders in the hos- 
pital field on any question or problem on which 
specific information is desired. 

runucATioN or rnocr.r.msc.s 

As in former years, the formal papers which 
are presented at the scientific sessions of the Con- 
gress will be presented in a special issue of the 
official journal of the College, “Surgery, Gyne- 
cology, and OiiSTETRics," published in February 
following the meeting. This issue is furnished 
without additional charge to all fellows, junior 
candidates, and others who register for the Con- 
gress as invited guests. The papers which are pre- 
sented in connection with the Hospital Standardi- 
zation Conference arc published in subsequent 
issues of the Bulletin of the American College of 
Surgeons. 

ADVANCE REGISTRATION 

The hospitals and medical schools of the Bos- 
ton area afford accommodations for a large num- 
ber of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to the number that can be comfortably 
accommodated at the clinics. The limit of attend- 
ance will be based on a survey determining the 
available facilities in the participating hospitals 
and schools. It is expected, therefore, that sur- 
geons who wish to attend the Congress will reg- 
ister in advance. A registration fee will be re- 
quired in order to provide funds with which to 
meet expenses of the meeting. A formal receipt 
will be issued to each surgeon registering in ad- 
vance which will be exchanged for a general ad- 
mission card upon presentation at headquarters 
during the Congress. This card, which is not trans- 
ferable, must accompany all requests for clinic 
tickets and be presented for admission to tire 
scientific sessions. 

A resolution adopted by the Board of Regents 
provides that the registration fee for fellows of 
the College and endorsed junior candidates shall 
be $5.00; that no fee for the 1941 Clinical Congress 
shall be required of initiates (class of 1941); that 
the fee for surgeons who arc not fellows, attending 
as invited guests of the College, shall be $10.00. 

As in previous years, admission to clinics and 
demonstrations in the hospitals and certain of the 
scientific meetings at headquarters will be con- 
trolled by means of tickets. This plan provides 
for the distribution of visiting surgeons at the 
various clinics and other meetings, and helps to 
insure against overcrowding. The number of 
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clinic tickets issued will be limited in each case to 
the capacity of the room in which the clinic is 
held. It should be pointed out that the clinical 
program as published in the following pages and 
also in the official program to be distributed at the 
Congress, obviously cannot include all of the de- 
tailed information regarding operative clinics and 
demonstrations scheduled for the various hos- 
pitals The complete and final program will be 
provided from day to day, posted in the form of 
bulletins at headquarters each afternoon for the 
succeeding day, and published in the Daily Clin - 
teal Bulletin far distribution each morning. Visit- 
ing surgeons are urged to consult the bulletins 
posted at headquarters and the Daily Clinical 
Bulletin in selecting the clinics they wish to 
attend, and in making requisitions for clinic 
tickets. Co-operation in making the clinic ticket 
plan a success will be greatly appreciated. 

HEADQUARTERS AND TECHNICAL EXHIBITION 

Headquarters for the Congress will be estab- 
lished at the S taller and Copley-Plaza. Hotels 
where there are ample facilities for accommo- 
dating the Congress All of the public rooms have 
been reserved for the exclusive use of the College 
during the five-day meeting. Registration for 
visiting surgeons and their ladies, the Technical 
Exhibition, executive offices of the College, and 
certain scientific sessions and medical motion pic- 
ture exhibitions will be located in the Statler 
Hotel. Registration for those attending the hos- 
pital conference, exhibits of College activities, and 
the morning, afternoon, and evening hospital con- 
ferences will be located in the Copley-Plaza Hotel 
The evening scientific sessions on Tuesday, Wed- 
nesday, and Thursday will also be held at the 
Copley-Plaza. 

The Technical Exhibition, registration desk for 
attending surgeons, clinic ticket and information 
bureau will be located tn the ballroom on the mez- 
zanine floor of the Statler Hotel Additional space 
for the exhibition will be provided in the Assembly 
Room and the mezzanine lounge adjacent to the 
ballroom. Leading manufacturers of surgical in- 
struments and supplies, sutures, dressings, phar- 
maceuticals, operating room equipment of all 
kinds, and publishers of medical books will be 
represented in the exhibition. It w ill provide an 
opportunity for surgeons and hospital visitors to 
carefully inspect the finest modern products of 
all those industries which are helping to improve 
the service of hospitals and surgeons 


COMMITTEE ON ARRANGEMENTS 


Lcland S McKtttnck. 

Chairman 
Richard H fin ret 
Secretary 
Arthur \V Allen 
Edward D Churchill 
Howard M Chile 
1 - Gramillc Crabtree 
Hliott C Cutler 
I'redenck C Ining 

Shields 


\\ illiam I’ Ladd 
trank H Lahcy 
Donald Munro 
Charles G Mirier 
! rank R Obcr 
Robert B Osgood 
Trank A Pemberton 
George L Tobey, Jr 
Frederick It Vcrhoeff 
Irving J Walker 


RAILROAD FARES 

As no sjiecial rates hate been authorized by 
the railroads of the United States or Canada for 
the 1941 Clinical Congress in Boston, in accord- 
ance with the policy adopted by the railroads, no 
certificates will be required. However, round-tnp 
tickets to Boston, sold at less than double the 
regular one-way fare, will be available from points 
in the United States and Canada. Return limit 
privileges of such round-trip tickets are liberal but 
are not uniform in all sections of the country- In 
most instances the return limit is 30 days or more 
Surgeons planning to attend the Congress should 
consult local ticket agents se\ eral days in advance 
of the date of the meeting for complete informa- 
tion as to fares, routes, stopover privileges, etc. 


BOSTON HOTELS AND THEIR RATES 


In addition to the headquarters hotels, the 
Statler and Copley-Plaza, there are a number of 
first-class hotels within a short distance of head- 
quarters These will provide ample facilities at 
reasonable rates. It is suggested that reservations 
for hotel accommodations be made well in ad- 
vance of the meeting. The following hotels are 
recommended by the committee: 

Mioumm Rites 


Bellevue, 21 Beacon Street 
Bradford, 275 Tremont Street 
Brunswick, jjo Boylston Street 
Buckminster, 64 r Beacon Street 
Copley-Plaza, i j8 St James Avenue 
Copley Square, 47 Huntington Avenue 
Kenmore, 490 Commonwealth Avenue 
Lenox, J.xeter Street 
Lincolnshire, 20 Charles Street 
Parker House, 60 School Street 
Ritz Carlton 15 Arlington Street 
Sheraton, 91 Bay State Road 
Somerset, 400 Commonwealth Avenue 
Statler, Park Square 
Touraine, 6z Boylston Street 
Vendome, 160 Commonwealth Avenue 
Westminster, 1 24 St James Avenue 
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HOSPITALS AND REPRESENTATIVES 


V« \V, Israel Hospital— }»««!> Erne 
Beverly Hospital— Richard E. All 
Evangeline lloolh Maternity Hospital— 

William J. McDonald 
Boston City Hospital— Otto J. Hermann 
Boston Lying-in 1 ioepitnl - Frederick C. Irving 
i’eter [lent Brigham Hospital — Elliott C. Cutler 
Robert Rreck Brigham Hospital— John G. Kuhns 
Carney Hospital— A. M. Eraser 
Children’s Hospital— Thomas H. Lanman 
Faulkner Hospital— E. E. Young 
Free Hospital for Women — Frank A. Pemberton 
Collis P. Huntington Memorial Hospital— 0. ('. Simmons 
Lakeville State Snnitorium— George W. YanGonler 
Malden Hospital— E. J. Reynolds 


Massachusetts. Eye awl Eat Infirmary — V'. 11. Verlwcft 
Massachusetts General Hospital — Arthur W. Allen 
MnssaehusettKMrmnri.il Hospitals— Frank E. Barton 
Xciv England Baptist Hosiiital — N. W. Sainton 
Xerv England Dearontss Hospital— B. P. Colcrrck 
New England Hospital for Women and Children — 

I.. J). Attains 

Xcw England Medira! Center— Samuel II. Progcr 

Xcu ton Hospital— E. I>. Leonard 

Palmer Memorial Hospital— L. S. McKittrick 

Pondville Hospital — E. M. Daland 

St. Elizabeth's Hospital — Joseph Stanton 

Salem Hospital —Walter G. Phi|>pcn 

Unite.! Slates Marine Hospital— R. L. Waugh 

Uniter! States Xaval Hospital— J. J. A. McMullin 
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PROGRAMS FOR EVENING SESSIONS 

Presidential Meeting and Convocation —Monday, S'oo p m —Symphony Hall 

Evabts A. Graham, M D., St. Louis; President, American College of Surgeons, Presiding. 
Processional— Officers, Regents, and Honorary Guests. 

Invocation 

Address of Welcome. Leland S McKittrick, M.D , Boston; Chairman, Committee on Arrangements. 
Introduction of Foreign Guests Arthur W, Allen, M D., Boston; Vice Chairman, Board of Regents. 
Address of Retiring President: American Surgery in a Changing World. Evarts A. Graham, M D,, St. 
Louis. 

Inauguration of Officers: 

President: \V. Edward Gallic, M.D , Toronto 

First Vice President - Clarence G. Toland, M.D., Los Angeles. 

Second Vice President - Albert C. Fcrstenberg, M.D , Ann Arbor. 

Presentation of Initiates for Fellowship Irvin Abell, M.D., Louisville; Chairman, Board of Regents 
Conferring of Fellowships by the President. W. Edward Gallie, M.D., Toronto. 

Conferring of Honorary Fellowships. The President. 

Medical Records Price Aw ard. 

Tuesday, 8:oo p tn.— Ballroom, Coptey-Plaza Hold 

Annual Oration on Surgery: Some Lessons Learned in the Great War W. Edward Gallje, M.D , 
Toronto 

Use of Female Sex Hormones in Clinical Practice. Edwin C Hamblen, M.D , Durham, N C. 

The Prevention and Treatment of Tetanus. Warfield M. Firob, If D , Baltimore 
The Care of the Slightly Wounded William Darbach, M D , New York 

Wednesday, 8 oo pm —Ballroom, Copley- Plaza Hotel 
Subject to be announced Gordon Cordon-Taylor, O.B.E , F.R C.S. (Eng ), London, England 
Endocrine Aspects of Chronic Cvstic Mastitis. Howard C Taylor. Jr, M D , New York 
Tenetrating Wounds of the Heart and Pericardium. R Arnold Griswold, M D , and C H. Maguire, 
M D , Louisville 

Oration on Fractures and Other Traumas. The General Surgeon's Approach to Problems Presented by 
Fractures and Other Traumas. Walter Estell Lee, M D , Philadelphia. 

Thursday, S'oo p m —Ballroom, Copley-Plaza Hotel 

Subject to be announced Professor Pablo Luis Mirizzi, M.D , Cordoba, Argentina. 

Carcinoma of the Stomach (Diagnostic Methods and Therapy) Howard K Gra y, M D , Rochester, Minn 
Non-penetrating Wounds of the Abdomen W. L. Estes, Jb , M D , Bethlehem, Pa 
Adrenal Cortical Tumors: the Types of Mon-hormonal and Hormonal Tumors George F. Cahill, M D , 
New York. 

Evaluation of Blood and Blood Substitutes. Alfred Blalock, M D., Nashville. 
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PROGRAMS FOR EVENING SESSIONS 

OPHTHALMOLOGY 


Tuesday, 8:00 p.m . — Coplcy-Plaza Hold 

Symposium: Surgery of Heterophoria and Heterotropia. 

Preoperative Diagnosis and Treatment. James W. White, M.D.. New York. 

Recent Advances in the Surgery of Heterotropia. Professor Moacyr Eyck Alvaro, M.D.. Sao 
Paulo, Brazil. 

Surgical Management of Heterophoria. Derrick T. Vail, Jr., M.D., Cincinnati. 

Results of Operation and Causes of Failure. William Thornivall Davis, M.D., Washington. 

Thursday, 8:00 p.m . — Coplcy-Plaza Hold 

Symposium: Principles of Ophthalmic Surgery. 

Surgical Anatomy of the Eye. F. Bruce Fralick, M.D., Ann Arbor. 

Refinements of General Surgical Technique as Applied to Ophthalmology. Conrad Berens, M.D., 
New York. 

Management of Surgical Complications. Thomas D. Allen, M.D., Chicago. 

OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 


Wednesday, S:oo p.m. — Coplcy-Plaza Hold 

Symposium: Neurological Surgery as Related to the Eye and Ear. 

Intracranial Infections and Their Spread from the Ear and from the Sinuses. Albert C. Furstenberg, 
M.D., Ann Arbor, Mich. 

Retrobulbar Neuritis in Relation to Sinus Disease. James B. Costen, M.D., St. Louis. 

Tumors of the Acoustic Nerve. Byron Stookey, M.D., New York. 

Major Surgery of the Orbit. Howard C. Naffziger, M.D., San Francisco. 

Interpretation of Perimetric Fields of Vision as Manifested in Intracranial Disease. Walter I. Lillie, 
M.D., Philadelphia. 


OTORHINOLARYNGOLOGY 


Tuesday, 8:00 p.m.-Copley-Plaza Hold 

Mastoid Diseases in the Light of Chemotherapy. James H. Maxwell, M.D., Ann Arbor, Mich. 
Refinements in the Technique of Laryngectomy. Waitman F. Zinn. M.D., Baltimore. 

The Otology of Craniocerebral Injuries. William E. Grove, M.D., Milwaukee, Wis. 

Thursday , S:oo p.m.— Coplcy-Plaza Hold 
Symposium: The Salivary Gland. 

Benign Tumors. Albert 0. Singleton, M.D., Galveston, Texas 
Malignant Tumors. LeRoy A. Schall, M.D., Boston. 

Infections, August L. Beck, M.D., New Rochelle, N. Y. 
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PROGRAMS FOR AFTERNOON SESSIONS 

SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 

Wednesday, ;• oo p m.—Cofdty-Plazi Hotel 

Robert II .Kennedy, M.D., New York ; Chairman, Committee on Fractures and 0 ther Traumas, Presiding 
Gunshot Wounds of the Abdomen. Ambrose H Storck, M.D., New Orleans. 

A Critical Survey of Ten Years’ Experience with Fractures of the Neck of the Femur. Mather Ccevelano, 
M.D , New York 

Factors in the Choice of Materia] lor Done Plates and Screws Cicasles S Venable, M.D . San Antonio. 
Texas. 

Treatment of Hums Grover C. Penbertuy, M.D , Detroit. 

Results in Cases of Compound Fractures Followed by Osteomyelitis. Stanton K. Livingston, M D , 
Veterans Administration Facility, White River Junction, Vermont 


GROUP CLINICAL CONFERENCES 


OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 
Tuesday, n:oo a m. 

Surgery of Squint Jons II Dvnmsctos, M D , New York, Presiding. 

Treatment of Sinus Disease in Children. Samuel Salinger, M.D , Chicago, Presiding 
Wednesday, rroo o m 

Surgery of the Tear Passages Wal7ER S Atkinson, M D , Watertown, N Y , Presiding 
Indications lor Surgery of the Nose and Throat in Diabetics Westley M. Hunt, M.D , New York, 
Presiding 

Thursday, n oo am 

Surgery of the Orbit Algernon B Reese, M D , New York, Presiding 
Surgical Treatment of Deafness Samuel J Kopetzky, M D , New York. Presiding 


PANEL DISCUSSIONS 


Injuries to the Spine Eric Oldberc, M D , Chicago, Presiding 

Collaborators: Frederick A. Jostes, M.D , St Louis, Howard C. NamiCER, M D , San Francisco, 
J. E M Thomson, M D , Lincoln, Neb 
Diseases of the Esophagus Alton Ochsner, M D , New Orleans, Presiding 

Collaborators. Carl Egcers, M D , New York, Frank II Lahey, M D , Boston. Gabriel TtCKEf, 
M D , Philadelphia 

Thyroid Disease Associated with Congestive Failure William B Parsons, M D , New York, VnMm 
Collaborators Rickard B Cattell, M D , Boston, Robert S Duauou, M D , Cleveland, 

N. Foote, M D , Brooklyn. 

Postoperative Pulmonary Compilations Lro Eioissm, M D , S,n Franc.scu, Presiding 
Collaborator Henry K Bfechpr, M D , Boston. 

Lung Surgery Stuart W Harrington, M D . Rochester, Minn , Presiding 

Collaborators- Rickard II Meade, Jr . M D, Philadelphia, Harold Neumof, M D, New 
William F RiENHorr, Jr., M D , Baltimore 
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Gastric Ulcer. Urban Maks, M.D., New Orleans, Presiding. 

Collaborators: Ralph Colp, M.D., New York: Verne C. Hunt, M.D., Los Angeles; Gkorgi: P. 
Mui.lkr, M.D., Philadelphia. 

Experience with the Millcr-Abbott Tube. Allen O. Whipple, M.D., New York. Presiding. 

Collaborators: William 0. Abbott, M.D.. Philadelphia: Charles G. Johnston, M.D., Detroit; 
Angus McLaciilin, M.D., Toronto. 

Optimum Time for Operation with Special Consideration of Acute Gallbladder Attacks. Henry F. Gra- 
ham, M.D., Brooklyn. Presiding. 

Collaborators: Frank Gixnn, M.D., New York; Charles Gordon IIkyd, M.D., New York; E. 
MacDonald Stanton, M.D., Schenectady, N. Y. 

Penetrating Abdominal Wounds Caused by Trauma. Arthur M. Shipley, M.D., Baltimore, Presiding. 
Collaborators: E. Clarence Moore, M.D., Los Angeles: Elkin L. Rippy, M.D., Nashville: Albert 0. 
Singleton, M.D., Galveston. 

Disruption of Abdominal Wounds. Frank Glenn, M.D., New Aork, Presiding. 

Collaborators: Lawrence S. Farms, M.D., Detroit: L. Rearer Ferguson, M.D., Philadelphia: 
Huger P. Jenkins, M.D., Chicago. 

The Sulfonamide Group in Abdominal Surgery. Frederick A. Coller, M.D., Ann Arbor, Presiding. 
Collaborators: Perrin If. Long, M.D., Baltimore; I. S. R.wdin, M.D., Philadelphia; James E. Thomp- 
son, Jr., M.D., New York. 

Intestinal Obstruction in Children. William F. Ladd, M.D., Boston, Presiding. 

Collaborators: Willis D. Gatcii, M.D., Indianapolis: George B. Packard, M.D., Dcnx’cr: Grover C. 
Penberthy, M.D., Detroit. 

The Management of the Perforated Appendix, Early and Late. Henry K. Ransom, M.D., Ann Arbor, 
Mich., Presiding. 

Collaborators: J. Montgomery Deax’er, M.D., Philadelphia, Clarence E. Gardner, M.D., Durham, 
N. C.; E. Eric Larson, M.D., Los Angeles. 

Surgical Diseases of the Colon. Charles W. Mayo, M.D., Rochester, Minn., Presiding. 

Collaborators: Thomas G. Our, M.D., Kansas City, Mo.; Howard Patterson, M.D., New York: 
J. William Thompson, M.D., St. Louis. 

Management of Abortion. Conrad G. Collins, M.D., New Orleans, Presiding. 

Collaborators: Ralph E. Campbell, M.D., Madison, Wis.; John R. Fraser, M.D., Montreal; H. 
Close Hesseltine, M.D., Chicago. 

Treatment of Chronic Cervicitis. George H. Gardner, M.D., Chicago, Presiding. 

Collaborators: John C. Burch, M.D., Nashville; J. Mason Hundley, Jr., M.D., Baltimore; Joe V 
Meigs, M.D., Boston. ’ J 

Management of Calcium Urolithiasis. Norman W. Roomf,, M.D., London, Ont., Presiding. 

Collaborators: Henry O. Mertz, M.D., Indianapolis; John K. Ormond, M.D., Detroit; A. T. Scholl 
M.D., Los Angeles. 

Traumas to the Head. Francis C. Grant, M.D., Philadelphia, Presiding. 

Collaborators: Ciurles Baglfy, Jr., M.D., Baltimore; Cobb Pilcher, M.D., Nashville; James C 
White, M.D., Boston. 

Fractures of the Facial Bones. Lloyd Noland, M.D., Fairfield, Ala., Presiding. 

Collaborators: Robert H. Ivy, M.D., Philadelphia; Carl W. Waldron, M.D., Minneapolis- Charles 
H. Wilson, M.D., New Orleans. 
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Treatment of Acute Suppurative Tenosynovitis of the Fingers, Palm, and Forearm. Hugh Acchincloss 
M D , Nw York, Presiding ' 

Collaborators: William E. Browne, M D , Boston; J. H. Couch, hi D , Toronto; Tames M. Win- 
field, M.D , Detroit. 

The Treatment of the Wound in Compound Fractures Clay Ray Murray, M D., New York, Presiding 
Collaborators: R. Arnold Griswold, M D., Louisville, J. Albert Key, M.D., St. Louis. Henry C 
Marble, M D., Boston 

Principles Involved in Hip Joint Arthroplasty. SI. N. Smith Petersen, M D , Boston , Presiding 

Collaborators: Carl E. Badcley, Sf D , Ann Arbor, Slich.: George E Bennett, SI D , Baltimore, 
Piyvlvp D Wilson, Mb, New York. 

Developments in the Field of Poliomyelitis Research. Edward L. Compere, M D., Chicago, Presiding 
Collaborators: Fremont A. Chandler, M.D., Chicago; Charles L. Lowman, M.D, Los Angeles. 
Oscar L Miller, M D., Charlotte, N C 

Advances in Skin Grafting Earl C, Padgett, M D., Kansas City, Mo , Presiding 

Collaborators James Barrett Brown, M D , St. Louis Michael L. Mason, M D , Chicago. Hans 
May, hi D., Philadelphia 

Treatment of Contaminated and Infected Wounds Fraser B. Curd, M D , Montreal, Presiding 

Collaborators Joseph E Hamilton, M D , Louisville, Michafl L Mason, M D , Chicago Fred 
crick S Wfthfrell, M D , Syracuse, X Y 

Chemotherapy in Wound Healing Edward L Hours, M D , New York, Presiding 

Collaborators- IIilcer P Jenkins, M D, Chicago, Frank L Meleney, M D , New York; J Ross 
Veal, M D , Washington 

Continuous Spinal Anesthesia William T Lemmon, M D , Philadelphia, Presiding 

Collaborators. H H Bradshaw, M D , Winston Salem, N C, Ralph T Knight, M D., Minneapolis; 
Edward B Tuohy, M D , Rochester, Minn 

Anesthesia in War Kfnneth C McCarthy, M D , Toledo, Presiding 

Anesthesia for Surgical Procedures within the Upper Abdomen Ralph M Tovell, M D , Hartford, Conn , 
Presiding 

Collaborators Henry K Beecher, M D , Boston, Howard K Gray, M D , Rochester, Minn , 
Henry S Ruth, M D , Merion, Pa 

Transfusion and Blood Substitutes, Especially Plasma, in the Prevention and Treatment of Shock Roy D 
McClure, M D , Detroit, Presiding 

Collaborators Norman E Freeman, M D , Philadelphia John Sclddfr, M D , New York. Omen 
II Wangensteen, M D„ Mmneapobs 

Contributions to Medical Progress through Postmortem Examinations A can R. Moritz, M P , Boston, 
Presiding 

Collaborators A D. Gettlfr, New York, Harrison S Mariland, M D , Newark, N J 

Vitamins m Surgery Warren 11 Cole, M D , Chicago, Presiding 

Collaborators Emile Holman, 51 D , San Francisco, Walter Estell Lee, M D , Philadelphia, 
Charles C Lund, M D , Boston 

Graduate Traimng in Surgery in Hospitals Robin C Buerki, M D , I'h.ladelphia, Presiding 

Collaborators David H Ballon, M D , Montreal, George F Cahill, M D , New York, Edward I! 
Churchill, MD, Boston, John R Fraser, MD, Montreal, W Edward Galiie, JID, 
Toronto, Harry S Cradle, M D , Chicago, Dallas B I'hemister, M D , Chicago, Stanley j 
Seecer, M D , Milwaukee, Wis , Philip D Wilson, M D., New York 



PRELIMINARY PROGRAM FOR 1941 CLINICAL CONGRESS 


411 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday, 10:00 a.m.—Cophy-Plaza Hotel 

Evarts A. Graham, M.D., St. Louis; President, American 
College of Surgeons, presiding. 

Address of the President— The Hospital Program of the 
American College of Surgeons. 

Report of the 1941 Hospital Standardization Survey- 
Official Announcement of the List of Approved Hos- 
pitals. Irvtn Abell, M.D., Louisville; Chairman, 
Board of Regents, and Earle \V. Williamson, M.D., 
Chicago; Assistant Director, American College of Sur- 
geons. 

Report on Graduate Training in Surgery. Dallas B. 
Phehister, M.D., Chicago; Chairman, Committee on 
Graduate Training in Surgery, and Harold Earnheart, 
M.D., Chicago; Assistant Director, American College of 
Surgeons. 

Important Legislative, Preparedness and Emergency Prob- 
lems Now Facing Hospitals. Bert W. Caldwell, 
M.D., Chicago; Executive Sec re tar;', American Hospital 
Association. 

The Preservation of Our Voluntary' System of Hospitals. 
Rev. Alphonse W. Schwitalla, S. J., St. Louis; Presi- 
dent, Catholic Hospital Association. 

National Events — Their Effect on Personnel Relations. 
Frank J. Walter, Denver. 

The Responsibility of the Medical Staff in Maintaining 
Control and Quality' of the Professional Work in the 
Hospital. Merrill N. Foote, M.D., Brooklyn. 

The Preparedness Program for Hospitals. Jaxies A. 
Hamilton, New Haven, Conn. 


Monday, 2:00 p.m.-Copley-Plaza Hotel 

Panel Round Table Conference: Meeting the Problems of 
Rendering Adequate Care of the Patient and Main- 
taining Quality Standards of Service During the 
Present Period of Preparedness and National Emer- 
gency. Nathaniel W. Faxon, M.D., Boston, pre- 
siding. 

Discussion from the viewpoint of personnel: 

Medical Staff. Norbert A. Wilhelm, M.D., Boston. 
Resident Medical Staff. Clacde W. Munger, M.D., 
New York. 

Nursing Staff. Sally Johnson, R.N., Boston. 
Discussion from the standpoint of medical, surgical and 
hospital equipment, instruments and supplies: 
Scientific Equipment and Instruments. D. H. Palmer, 
New York. 

Surgical Dressings, Rubber Goods and Other Supplies. 

L. M. Arrowsmith, Brooklyn. 

Surgical Ligatures, Pharmaceuticals and Chemicals. 
Everett W. Jones, Albany, N. Y. 

Discussion from the standpoint of operating costs: 
Foodstuffs, Supplies of All Kinds, Commodities, etc. 

Miriam Curtis, R.N., Syracuse, N. Y. 

Salaries and Wages. Abraham Oserofe, Pittsburgh. 
Supplementary' Revenue: Subsidies, Gifts, Donations, 
Endowments, etc. Oliver H. Bartine, Bridge- 
port, Conn. 

General Discussion. Other related subjects may be 
presented. 


Monday, 4:30 p.m. — Copley-Plaaa Hotel 

Consultation Service. Opportunity will be afforded every- 
one attending the Hospital Standardization Confer- 
ence to consult with recognized leaders in the hospital 
field, on any question or problem on which specific in- 
formation is desired. A consultation service will be 
available at the time and place specified in the pro- 
gram, by means of pre-arranged information stations, 
on six different phases of hospital service daily. This 
service will be provided by leaders in the various 
fields of hospital administration and management. 
Administrative Practices and Policies. Edgar C. Hay- 
how, Paterson, N. J. 

Anesthesia Service. E. B. Tuohy, M.D., Rochester, 
Minn. 

Clinical Laboratory and Pathological Service. Wilmar 
M. Allen, M.D., Hartford, Conn. 

Control of Major Surgery in the Hospital. E. Mac- 
Donald Stanton, M.D., Schenectady', N. Y. 

Food Sendee in the Hospital — Diet Therapy. Geneva 
Marble, Boston. 

Hospital Preparedness in the Defense Program. Oliver 
G. Pratt, Salem, Mass. 

Tuesday, 7:43 a.tn. — Copley-Plaza Hotel 

Breakfast Conference, Sponsored by the American College 
of Hospital Administrators in co-operation with the 
American College of Surgeons: Forum on Fundamen- 
tal Problems of Hospital Administration. Scott 
Whitcher, New Bedford, Mass., presiding. 

Discussion from the following aspects: 

Relation of Personal Qualities and Attitudes to Suc- 
cessful Hospital Administration. G. Harvey Ag- 
new, M.D., Toronto, Ont. 

Critical Analysis of Present Methods of Training for 
Hospital Administration. E. M. Bluestone, M.D., 
New York. 

General Discussion. Opened by Gerhard Hartman; 
Chicago. 

Tuesday, 9:30 a.m. — Copley-Plaza Hold 

Panel Discussion: Essentials Pertaining to an Efficient 
Obstetrical Department in the Hospital. John R. 
Fraser, M.D., Montreal, leader. Collaborators: 
Joseph L. Baer, M.D., Chicago; Clara M. Konrad, 
R.N., Jersey City; James R. Miller, M.D., Hartford. 
Topics for discussion: Accommodations, facilities and 
equipment of a modem obstetrical department. Super- 
vision and management of the obstetrical department. 
P ersonnel — resident, medical and nursing staffs. Quali- 
fications of the medical staff in the practice of obstet- 
rics within the hospital. Control of the clinical work. 
Essentials of a complete, obstetrical record. Control 
of infections and complications. Periodic analytical 
summaries of end results. Care of the newborn. 
Graduate training in obstetrics. 

Panel Discussion: Essentials Pertaining to an Efficient 
Department of Orthopedic Surgerv in the Hospital 
Henry H. Kessler, M.D.. Newark, X. J., leader. 
Collaborators: Frank D. Dickson, M.D., Kansas 
City, Mo.; Fremont A. Chandler, M.D., Chicago. 
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Topics for discussion- Accommodations, facilities and 
equipment of a department of orthopedic surgery in a 
hospital Supervision and management of the depart- 
ment of orthopedic surgery. Personnel— resident, 
medical and nursing staffs Qualifications of the medi- 
cal staff to do orthopedic surgery Control of the 
clinical n ork of the department of orthopedic 'urgery 
Essential contents of the medical record in orthopedic 
surgery. Review and analysis of the clinical work of 
the department of orthopedic surgery Splint and 
brace shop _ Follow up and study of end results 
Graduate training in orthopedic surgery. 

Tuesday, ti oo am —Copley-Plasa Hotel 
Panel Discussion Organization and Functioning of the 
Medical Staff Joseph C Doane, M D , Philadelphia, 
leader Collaborators. STANLEY J. Seecer, XI D , 
Milwaukee; Junes If Cosmos, York, Pa ; Charles 
B I'cestow, M D , Chicago, Allan Craig, hi D , 
Bangor, Maine 

Topics for discussion* Standards of qualifications in mak- 
ing appointments to the medical staff Procedure in 
making appointments to the medical staff Legal 
responsibility of the hospital m respect to the profes- 
sional work of the hospitat Supervision and control of 
major surgery and major obstetrics Basic considera- 
tions m making promotions on the medical staff of the 
hospital Essential features in conducting the medical 
staff conference Maintaining adequate medical rec 
ords Increasing the number of consultations in 
hospital practice Supervision of the work of the 
resident medical staff Responsibility of the senior 
members of the medical staff in instructing junior 
members 

Panel Discussion Essentials Pertaining to an Efficient 
Department of Anesthesia in the Hospital Ralph T 
Knight, M D , Minneapolis, leader Collaborators 
Ralph M. Tovell, M D , Hartford, Henry Ruth, 
M D , Menon, Ta , Henry M Pollock, M D , 
Boston 

Topics for discussion - Accommodations, facilities and 
equipment of the department of anesthesia in the 
hospiral Supervision and management of the depart- 
ment of anesthesia Fssential qualifications for the 
efficient administration of anesthesia Anesthesia rec- 
ords to be maintained A critical analysis of newer 
types of anesthetics and methods of administration 
Hazards associated with the administration of anes- 
thetics Training of interns and residents in the ad- 
ministration of anesthetics Follow-up and study of 
end results in the administration of anesthetics 
Handling of emergency anesthetics Graduate training 
in anesthesiology 

Tuesday, 2 oo pm — Coptey-Plasa Hotel 
Albert G Encelbach, M D , Cambridge, Mass., pre- 
siding 

The Organization of a Blood Transfusion Department in a 
General Hospital I. to XI Zivvfruan. XI D, and 
Sidney O LcvtvsON, M D , Chicago 
Organization and Use of th* Medical Library by the Medi- 
cal Staff and Personnel of the Hospital L Mabgufritte 
Prime, Chicago 

A Successful Plan in Handling the Personnel Health Service 
in the Hospital Joseph G N orb y, Milwaukee 
The Control and Assignment of Duties of Non-Professional 
Workers m the Hospital. Frances C Ladd, RN, 
Boston 


Tuesday, *-jo p m —CopUy-Plaso Hole} 
Consultation Service: 

Internships and Residencies M. G Westmoreland 
M D , Chicago 

Medical Records Edn a K. Huffman, RRL, Chicago 


Sterilization of Surgical Dressings, Instruments, Rubber 
Goods, Supplies, etc Samvel R. D Hewitt, M D , 
St John, New Brunsu ick. 


Tuesday, 8 oo pm —Copley-T laa Hotel 
Panel Discussion The Hospital Trustee in his Relation 
ships and Responsibilities Raymond P. Sloan, New 
kork, leader. Collaborators Frank O Robson, 
Southbridge, Mass; John MacGsecos, Boston, 
Samuel Stewart, Lewiston, Maine, Charles I. 
11 iunsky, M D , Boston 

Topics for discussion Qurlifications of the ideal hospital 
trustee Acquiring essential knowledge concerning 
hospital administration Relationship of the hospital 
trustee to (a) the administration , (b) the medical staff. 
The problem of the hospital tcustee in selecting a hos- 
pital administrator The trustee's responsibility In the 
increasing financial responsibility of the hospital 
The hospital trustee’s approach to problems n itb pos 
sible legal or liability significance Meeting the 
responsibility of the present demands on hospitals 
incident to the preparedness program Preparation 
and conduct of the monthly meeting of the board of 
trustees Monthly and annual reports The trustee’s 
participation in public relations of the hospital. 
Motion picture preview White Battalions— Serving All 
Mankind 


Wednesday, 7-45 am -Copley-Flaza Hotel 
Breakfast Conference, Sponsored by the Boston Medical 
Record Librarians Association in co-operation with 
tbe American College of Surgeons Forum on Funda- 
mental Considerations in the Art and Science of 
Medical Record Keeping W Franklin Mood, 
M D , \Ya verity, Mass , presiding 
Discussion from the follow ing aspects 
A Critical Analysis of the Present Mays and Means 
of Training Xfedical Record Librarians Sister M. 
Loretta, RRL, Duluth, Minn 
The Place ol tbe Medical Record Librarian in the Hos- 
pital Organization Marcaret DcBois, MD, 
Chicago 

What tbe Medical Record Librarian Can Contribute 
towards Making a Success of Her Career AfaRCi 
ret Taylor, R R1 , Rochester, N Y 
Wednesday, g 30 am — Copley-Plasts Hotel 
Joint Conference with American Association of Medical 
Record Librarians Robin C Buerki, M D , Thiladel 
phia, presiding , 

Our Challenge — Good Medical Records m Our Hospitals. 

Anna C Schulte, RRL, Philadelphia 
The Role of the Record Librarian in the Changing Mottd 
Sistfk Mary Si evatia, R R L , St Louis 
The Preparation of .Medical Statistics and Special Studies 
for the .Medical Staff Mary M Newton, RRL, 
Lvanston, 111 

An Analysis of the Present Problems of Securing Adequate 
Medical Recotdi to Hospitals, and Their Practical Solu- 
tion. Pact. B Tercpsov, M D , Chicago. 




PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY 


Monday 

BOSTON CITY' HOSPITAL 
Staff—* Symposium- Vascular disease 
S J G Nowak— a Experimental hypertension, 

E A. Howards— a 30 Thrombophlebitis in unusual 
forms 

E E, O’Neil — 3 Lumbar sympathectomy for vascular 
disease. 

D C Goldfarb— 3 jo Tatse aneurysm of femoral 
artery 

T. Leary— 4 Pathological aspects of vascular disease 
E, E O'Neil— a-.jo Refrigeration in gangrene of lower 
extremities 

COLLIS r. HUNTINGTON MEMORIAL HOSPITAL 
Staff— a ij Dry clinic 

Joseph C Aub Recent advances in our knowledge of 
hone diseases 

Ctianving C Simmons Malignant tumors of bone 
Richard Dresser Radiographic demonstration, of hone 
tumors and certain rare forms of skeletal disease 
CriARlEsE Dunlap Carcinogenic agents 
Clifford C Fran-seen Industrial cancer 

MASSACHUSETTS GENERAL HOSPITAL 
H K Beecher and associates— t Dry clinic Anesthesia 
and related subjects 

H. K Beecher—* Use of ether tn the presence of 
pulmonary tuberculosis, anesthesia for transpleural 
gastric surgery 

Julia G Arbowood— * *5 Fractional spinal anesthesia 
H K Beecher—* 35 Anesthesia and shock 
Staff— 3 10 Discussion 

Edward B Benedict— 3 30 Endoscopy, bronchoscopy 
and csophagoscopy with special emphasis on the two 
newer endoscopic methods, gastroscopy and peritone- 
oscopy, demonstration with lantern slides and patients 
Staff—* Symposium Peripheral vascular disease, van 
cose veins and their complications 
II II Faxon-—* Fundamental considerations, anatomy, 
physiology, etiology, examination 
R. H Thompson— 2 13 Late results following treat 
meat of uncomplicated vancose veins 
H H Faxon — 1 30 Present concept of treatment 
R R Linton— * 45 Chronic and recurrent ulceration 
of lower extremities, etiological factors and classifica- 
tion, present concept of treatment 
Staff — 3 30 Discussion 

H II Faxon, R II Thompson, and R R Linton— 4 
Operations Peripheral vascular 
E M Daland, A O Hampton, and associates—* Dry 
dime Tumors 

A O Hampton — - 1 Roentgen diagnosis of cancer of 
the lung 

G W Holmes—* ij Roentgen treatment of cancer of 
the lung . . 

J V Meigs — * 30 Changing concepts in the treatment 

of cancer of the cervix 

E.M Daland— * 4S The locus of recurrence In cancer 
of the breast 


R Sen itzki— 3 Lnd results of roentgen therapy in 
cancer of the larynx 

L L Robbins — 3 13 The treatment of polycythemia 
vera by spray radiation 

T B Mallory— 3-30 Malignant ulcers of the stomach 

C E. V, elch— 3 4 j Gaslnc ulcers in relation to gastric 
cancer 

J R. Livcley — 4 Comparison of skin effect on the 
albino rat of *00 k v. and i*oo k v. roentgen ray. 

G W Taylor— 4 ij The value of regional dissection 
in cancer cases 


NEW ENGLAND BAPTIST HOSPITAL 
II D Ad Alb and N W Sivinton— i 30 Operative clinic 
Thyroid, stomach, colon, rectum and biliary tract. 

U H Eversole, Leo V Hand, and M J Nicholson— 
1 3 ° Demonstrations Anesthesia 

NEW ENGLAND DEACONESS HOSPITAL 
II D Adams and N W Siunton— i 30 Operative dime 
Thyroid, stomach, colon, rectum, and biliary tract 
U 11 Lversole, Leo V Hand, and M J Nicholson— 
1 30 Dry clinic Anesthesia in thyroid surgery, includ- 
ing intratracheal anesthesia, pre-operative and post- 
operative medication, recent developments 10 spinal 
anesthesia 

Carl Souders Postoperative pulmonary complications 
James Evans Thrombophlebitis and pulmonary embolism 
NEW ENGLAND MEDICAL CENTER 
(Joseph H Pratt Diagnostic Hospital) 

Staff— a Dry dime 

Joseph II Pratt—j Value of secretin test tn diagnosis 
of pancreatic disease 

William Damesuzk— * 30 Indications fol splenectomy, 
case reports 

John D AdauS— 3 Various conditions found in the 
hip joint following injury 
Edivard L Young— 3 30 Peritoneoscopy 

PALMER MEMORIAL HOSPITAL 
Staff—* Symposium Carcinoma of the breast 
Clifford C Franseen End results of surgical treat 

mint 

L S McKittrick Interstitial irradiation treatment ot 
carcinoma of the breast with platinum radium needles 
J H Marks X-ray therapy of carcinoma of the breast 
Shields Warren Relation between chrome cystic 
mastitis and carcinoma of the breast 


T uesday 

BETH ISRAEL HOSPITAL 
Staff— 9 Dry dime .... 

Arnold Starr Biliary tract disease, left sided pain 

C G M oc ter Technique otimmedutecholangiographyi 
motion pictures , 

L A Her man son Cholangiography, indications tor 
and end results ... 

H A Frank Advantages of intravenous synttietic 
vitamin Ki over other vitamin K preparations 
A M Seucman Vitamin P in capillary fragility 
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4i6 SURGERY, GYNECOLOGY AND OBSTETRICS 


Pmtim I- id — 10 Dry cLnje. Ljmpkt-gtar jUrr-.a 

venerrum with recti] involvement 
f *■*'* l- of tnnslu-»'n 

trftict 

Star*--*. Symposium Suryeryef thebPur) tract 
Knowles L*w«r\<.r— t fntn-uk dneave of tb< fiver 
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Ifotml- VllllMtT— i » Non catcukiua ;a!t bladder 
Tiiuitcs J. Am try — i ja. ConplicaUoni of common 
l!lXt *ur*cry. 

I rtM 1 'CuriM.ll — J D Waul i!niu{c in du;iv«ii 

of Ubarv tract itivay 

Cncsm Krrre*— j to Liver i'*<oi as a ciusr of 
proiirjrftl fever. 

How . sid M. Cult— j^o Stricture of the bDe dueta 
NHV I NOLAND BUTIST DOS PIT tL 
Y II LvritT, R. It Cittsil,S h , Ms is in i l, I) I* 

0 >trr<CK~o Operatise clinic Thyroid. iiomich, 

rolin. an) t tlu/y met 

V. If I.srtviic. l.Tn V Hv\n, and M J Nicii'tsevx— g 

Anesthesia dcn»n«trations Kejrv.nal, spinal, continuous 
»tunal, »n.) yerwral 

H 1 > \t>\vsind N. \\ Swivtux— 1 jo (premise dinic 
Thyroid, atumach. col m, rectum, and biliary tract 
l’ II Isirvur.Lro V II i\n. and M J Nirnntsov— 
1 ja. IVtnonstrationv Anesthesia 


SU\ LNT.LAND DKACONISS HOSPITAL 

r If Larrcv. R V Cvrmt, 5 f Msrsitut, and It l\ 
CotnuK—o Operatise elm* Tbjroid, stomach, 
colon, »ml bilury tract 

V. It Lvatsorr, LroV Ils-oi and M J Njmiuapx— 0 
Anesthesia demonstration* Regional. spinal. continuous 
tjaml. and general 

II |) Atiwv and S U S*tvn'N -1 jo Operative 
clink Thyroid, atomoch, col>n, rectum, in<l bdiary 
trait 

U. 1) f vrrsoir, L10 V Hv\d, amlM J Ntciiouos— 
1 jo. Detnorotratvni Inestbesn. 

I" If f-snrv I.rwt* M Hlixtiiil, Fmti C lUinu, 
and If I Priclss r Ss-rrp«~ium Thyroid aurrery 
Subrofil thy rr*Jrctom/, diijfwwia of hyrxrlbyriudivm, 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


Staff—* Operative clinic : 

Gorbov D. AKisesw— j Nephrectomy. 

N. A. Gallagher— *,30 Hysterectomy 
Russell F. Suluvan— 3 y> Spinal fusion (Hibbs 1 ). 

MASSACHUSETTS GENERAL HOSPITAL 
E D Churchill and associates — 9 Symposium and 
clinic- Primary tumors of tie long and esophagus 
t). S King — 9 Medical aspects of primary carcinoma 
of the lung 

E D ClSVRCHlll—g 20 Types of operations and results 
in carcinoma of the lung 

R. If SWEET — 9 so Resection of the lung for metastatic 
sarcoma 

R II Sweet— 10 Surgical treatment of carcinoma of 
the lo«er third of the esophagus and cardiac area of 
the stomach 

E. D Churchill— to 30 Surgical treatment of car- 
cinoma of the upper two thirds of the esophagus 
Robert Klopstocr— t04S Discussion and exhibition 
of gross pathological specimens. 

Staff — 1 1 Operations 

L. S McKittuck and associates— 9 Operative arid dry 
clime Ulcerative colitis 

C M Jones— 9 Medical aspects, diagnosis and treat- 
ment 

L. S McKrtijck— 9 10 Surgical aspects, types of 
operations and indications 

J D Stew AST— 940 Ileostomy, operative technique, 
postoperative complications 
Rickard Warns- 10 :o Late-results after ileostomy, 
social and economic aspects 
L S McKmaiCK— 1030 Colectomy, indications, 
technique and results 
Staff— 1045 Discussion 
Staff— 11. Operations 

II C Marble and associates— 9 Dry dime Surgical 
conditions of the hand 
H C Marble Anatomy and examination 
F G Balch, Jr Hand tumors 
Edward Hamlin, Jr Injuries to nerves of upper ex- 
tremity 

Bradford Cannon Skin grafts of hand 
A I. Watkins Physiotherapy in reconstruction 
A \V Reggio Occupational therapy in reconstruction 
II C Marble Surgical reconstruction 
A W Allen and associates— 2 Symposium Diseases of 
the gall bladder and bile ducts 

A W Allen— 2 Technical considerations of the gall 
bladder and bile ducts with special reference to mor 
bidity and mortality 

Rickard Wallace— 2 30 Acute cholecystitis 
J D Stewart—* 50 Obstructive jaundice, liver func- 
tion, preparation of the patient and after-care 

Richard Warren— 3 13 Carcinoma of the gall bladder 
Staff— 3 30 Operative clinic Extrahepatic biliary tract 
Staff— 2 Symposium Peripheral vascular clinic, ob- 
literative arterial disease 

L S McKotrick— 2 Fundamental considerations, 
classification, differential diagnosis 
Edward HamUn, Jr.— 2 is Thrombo-angutis obliter- 
ans Outline of treatment, nerve crushing, mechanical 
aids, indications for amputation 
II E Rennard — 2 35 Thrombo angiitis obbterans 
End result study with particular reference to the 
economic aspect of the disease 

Richard Warren— 2 3s Arteriosclerotic gangrene with 

and without diabetes, indications for and technique 
of minor amputation 


T- C Pratt— 3 no Arteriosclerotic gangrene with and 
without diabetes, indications for and technique of 
supracondylar amputation. 

R. If SumuviCK — 3 30. Lumbar sympathectomy its 
rflie in the treatment of obliterative disease, indications 
for operation and operative technique 
Staff— 3 50 Discussion 

Staff— 4 Operative clinic Supracondylar amputation for 
gangrene, nerve crushing for relief of pain, lumbar 
sympathectomy. 

MASSACHUSETTS MEMORIAL HOSPITALS 
Howard M Clute, Clifford D Harvey, Charles 
Sziklas, Frank E. Barton, and Hotus L. Albrigut- 
8 Operative dime Thyroid, gall bladder, stomach, 
and colon. 

Eleanor Fercuson, Reginald Hunt, and M. Jean 
Black Demonstrations Anesthesia 
Georcr Levene and Ecov G Wtssivo— 9 30 Demon- 
stration X ray examination of the rectum and sig- 
moid with special reference to lateral view. 

Staff — 70 Symposium Gastric surgery 
Howard M. Clute Castnc hemorrhage 
John Spracue End result studies after gastroduoden- 
ostomy. 

Tranz Inglfmnger Miller-Abbott tube in gastro- 
intestinal diagnosis 

T houasJ Angled Cancer of the stomach. 

Eleanor Fercuson. Anesthesia for upper abdominal 
surgery 

Frank E Barton—*. Demonstration of transfusion 
service 


NEW ENGLAND BAPTIST HOSPITAL 
F H Laiiey, R B Cattell, S F Marshall, and B P. 
Coicock— 9 Operative clinic Thyroid, stomach, 
colon, and biliary tract 

U. H Eversole, Led V Hand, and M J. Nicholson— 9 
Anesthesia demonstrations Regional, spinal, continuous 
spinal, and general 

H D Adams and N W S win-ton— ! 30. Operative clinic 
Thyroid, stomach, colon, rectum, and biliary tract 
U II Eversole, Leo V Hand, and M J Nicholson— 
1 jc> Demonstrations Anesthesia 


NEW ENGLAND DEACONESS HOSPITAL 
F H Lakey, R B Cattell, S F Marshall, and B P. 
Colcock — 9 Operative clinic Thyroid, stomach, colon, 
and biliary tract 

V H Eversole, Leo V Hand, and M } Nicholson -9 
Anesthesia demonstrations Regional, spinal, continuous 
spinal, and general 

If D Adams sod N W Swinton— r jo Operative dune 
Thyroid, stomach, colon, rectum, and biUaiy tract 
U H Eversole, Leo V Hand, and M J Nicholson— 
r 30 Demonstrations Anesthesia 
R B Cattell, N U Swinton, and Everett D heifer 
— 2 Dry clinic Diagnosis and treatment of careworn* 
of rectum, rectal surgery for benign lesions, diagnosis 
and treatment of ulcerative colitis 
John Norcsoss Avitaminosis »nd recent rfc e/op- 
merits in intravenous use of hepenn 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Staff— to. Outpatient dimes Gynecological, skin and 

allergy, pediatnc and well baby 

G Linos Muller — 10 Pathological demonstration 
Breast cancer 
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NEW ENGLAND MEDICAL CENTER 
(Joseph H. Pratt Diagnostic Hospital) 

Staff— 9. Dry clinic: . 

Richard H. Overholt— 9. The operability of primary 
carcinoma of the lung. 

Reeve H. Betts— 9:30. The management of acute 
pulmonary abscess. 

H. E. MacMahon — 10. Gastric lesions in malignant 
hypertension. 

S. J. Thannhauser— 10:30. Liver function tests as an 
aid to gall-bladder surgery. 

NEWTON HOSPITAL 
Staff— 9. Operative clinic: 

G. Kenneth Coonse — 9. A new arthroplasty of the hip. 
Louis Pilcher— 9. Appendectomy. 

R. I. Smith— 9:30. Thyroidectomy for hyperthyroidism. 
M. P. Brackett — 9:30. Cholecystectomy. 

D. G. Nutter — 10. Hysterectomy for fibroids. 

E. D. Leonard — 10. Breast amputation. 

Herbert Dunphy — 11. Slcin graft. 

Staff— 2. Dry clinic. 

G. K. Coonse. Diagnosis and treatment of shoulder 
injuries. 

R. I. Smith. Tumors of the neck. 

G. D. Notter. New apparatus for fractures of the 
clavicle. 

Charles Lamb. Peripheral vascular clinic. 

H. G. Dunphy. Management of cicatricial contractures 
due to burns, skin grafting in general. 

E. D. Leonard. Arterial thrombosis in a young girl. 

ST. ELIZABETH’S HOSPITAL 
Staff— 9. Operative and dry clinic: 

John W. Spellman— 9. Surgery of the breast. 

Joseph Stanton— 9. Gastric surgery. 

Edward M. Hodgkins— 9. Herniorrhaphy, fascial 
strips. 

Lawrence J. Louis— 10. Cholecystectomy. 

John G. Downing — u. Surgical complications due to 
fungi. Colored motion picture, “A Clinical and Labor- 
atory Study of Fungous Diseases.” 

John W. Spellman — n. Treatment of advanced can- 
cer, demonstration of cases. 

William Noonan — 11:45. Spinal anesthesia. 

UNITED STATES NAVAL HOSPITAL 
Lawrence J. McCarthy and staff — g. Operations. 

John R. Marshall and Charles H. Swan — 9. Dry 
clinic. Circulatory diseases of the extremities, case his- 
tories. 

Thursday 

BETH ISRAEL HOSPITAL 
Staff — 9. Dry clinic: 

S. S. Hanflig. Use of traction in treatment of cervical 
arthritis. 

Myer Karp. Treatment of acute subdeltoid bursitis by 
needling, novocain and irrigation; mechanics of frac- 
ture of surgical neck of humerus, methods of reduction. 
M. H. Rogers. Manipulation for chronic adhesive 
bursitis. 

Armin Klein. Chemotherapy of acute sepsis of bones 
and joints. 

W. S. Altman. Delayed roentgenological evidence of 
fracture. 

Armin Klein. Intervertebral disc, orthopedic aspects. 
W. Jason Mixter. Intervertebral disc, neurological 
and surgical aspects. 


David Ayman. Results of sympathectomy for hyper- 
tension. 

Staff — 10:30. Operative clinic: 

R. H. Smithwick. Sympathectomy for hypertension. 

W. Jason Mixter. Removal of intervertebral disc. 

M. H. Rogers. Arthrotomy of shoulder joint. 

Staff — 2. Dry clinic: 

Alfred Hurwitz. Sulfanilamide vs. zinc peroxide in 
the treatment of phagedenic ulcer. 

Lodis Zetzel. The MiUer-Abbott tube. 

M. D. Altschule. Effect of abdominal surgery on 
respiratory dynamics. 

H. L. Blumgart. The surgical risk in cardiac patients. 
Jacob Fine. Treatment of intestinal distention by 
sulfaguanidine. 

Arnold Starr. Sulfaguanidine for the sterilization of 
isolated loops of colon. 

BEVERLY HOSPITAL 
Staff — 2. Dry clinic: 

Peer P. Johnson. Acute pancreatic disease, its diag- 
nosis and treatment. 

Barnard P. Todd. Adenoma of the islets ofLangerhans. 
Richard E. Alt. Abdominal manifestations of renal 
disease. 

Peer P. Johnson and Hammond J. Dugan. Results of 
deferred operation in acute perforated appendicitis. 
Joseph A. Cunningham. A clinicopathological study 
of abdominal Hodgkin’s disease. 

BOSTON CITY HOSPITAL 
Otto J. Hermann and associates — 9. Symposium: Low 
back pain. 

Otto J. Hermann — 9. Introduction. 

John T. Williams — 9. Gynecological aspects. 
Augustus Riley— 9:15. Genito-urinary aspects. 
Robert Ulin — 9:30. A rational method of routine back 
examination based on anatomical and physiological 
factors. 

Joseph Shortell — 9:45. Low back pain with negative 
x-ray, lumbosacral; sacro-iliac myositis; myositis fas- 
citis, industrial postural, mechanical findings. 

Thomas H. Peterson — 10. Coccygodynia fracture of 
coccyx, conservation vs. surgery’ in treatment. 
Russell Sullivan — 10:15. Anatomical abnormalities 
of fifth lumbar vertebra and lumbosacral joint. 

G. Kenneth Coonse— 10:30. Spondylolisthesis, path- 
ology, diagnostic points, role of trauma in its produc- 
tion and treatment. 

A. P. Aitken — 10:45. Fascial contractions. 

Mark H. Rogers— ii. Intervertebral disc problem, 
orthopedic aspect. 

P. F. Butler — 1 1 :i5. Intervertebral disc problem, x-ray 
aspect. 

Donald Munro — 11:30. Intervertebral disc problem, 
neurological aspect. 

Staff — 2. Operative and dry' clinic: Appendicitis, biliary 
system, and hernia. 

P. S. Foisie — 2. Appendicitis and complications. 

G. W. Papen — 2:30. Incision for appendectomy in ex- 
treme obesity. 

F. F. Henderson and John McGowan— 3. Operative 
biliary drainage for relief of jaundice, operative care 
of gall-bladder patient. 

J. J. Hepburn — 3:20. Familial hemolytic jaundice and 
splenectomy. 

W. R. Morrison— 3 140. Stones of the hepatic ducts 
subdiaphragmatic abscess. 

Charles Lamb — 4. Peritoneoscopy with special refer- 
ence to biliary disease. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


Richard Ssani— 4 jo Exterioruation of small intes- 
tines in strangulated hernia. 

D C. Goldxasb— 44a Refumnt inguinal hernia. 
Staff— J. Symposium : Anesthesia, and abdominal surgery 
T. ft'. U JCKHAM— 1. foci of infection and ulcerative 
cobtis 

A. R. KniPTON— a 15. Surgery of Urge intestine. 

C. » - McClure— J. 30. Sigmoidoscopy, kodichrome 
pictures 

F»avk Marvin— > * 45. Indications and contra indica- 
tions for various anesthetics. 

S C WlGGrv— j Spinal anesthesia. 

G. C. Mooar — 315 Intravenous anesthesia 

I- S. Fojsje — jyo Ruptured corpus feemorrfcagfcura. 

Allen- Davis— 345. Calcified cyst of spleen. 

S J Maodocx— 4 High and loir intestinal obstruction. 
Alley Davis— 4'jo Cun shot wounds of abdomen 
IIaiscv R Lode*— 440. postoperative treatment. 

PETER BEST BRIGHAM HOSPITAL 
Fra'cis C Nehtov and J EwtEBsat Dcxphy— 9 
Operations Colon, rectum and anus 
Elliott C Cutler and associates— 10 Symposium. 
Colon, rectum and anus 

Francis C. Newton-. Experiences with cancer of the 
colon. 

J Enclebert Doywnr Experiences with anterior re- 
section for cancer of the rectosigmoid 
Andrew \V. Covtratto and Thomas B Quigley Dif- 
ferential diagnosis of gastritis, putro-ententu and ap- 
pendicitis 

MirrillC Sosman The x ray and large bow el surgery 
Eduard S Tvery, Jr Medical diseases of the colon 
F.tuorr C Cltlfr Cicatming enteritis 


CARNFY HOSPITAL 

A McK Fraser, William F. Browse, and staff— 9 
Operative clinic Gastro intestinal, biliary tract, thyroid, 
and hand 

Staff— J Dry clinic 

\\ 1LUAU t Browne Results of thyroid surgery on a 
general surgical service during the past 3 jears, ac- 
curacy of diagnosis and careful pre-operative prepara 
tion, types of operative procedure earned out, end 
results. 

Roger C Graves Management of prostatie obstruc- 


11 rsrov T HcpDt\oto\ Injuries of the ureter 
Charles Kictu vm Non-calculous obstruction of the 
urethral pelvic junction 

Robert It Aurxiar English experience with war bums 
John J Todd Use of suUalhiamle in surgical infections 
Git asles A Robinson Treatment of v aricose ulcer 
TixarttY K P Lyo\s Results 0/ j years' study ol 
carcinoma of the large bowel 
Edward T Vi kitney Treatment of fissure m a no 


CHILD RF.N’S HOSPITAL 

William L I-add and associates— 9 Dry clinic Mastic 
surgery inchddren.followrd byijurstwnsanddjsCTisslon 
William 1 . I -ado Harttip and cleft palate 
Donald U MacCollcm fJtly and late treatment of 
bums 

William E Ladd Hand*. syndactylism, polydaclylism 
Robert E. Gross. Ptaatic operations 00 the anbs 
William E Ladd and associates— lojo DrycUmc.fol 
lowed by questions and discussions 
Thomas 1 / Layman Radical treatment of chronic Jung 
auppurauon. 


Robert E. Gross. Surgical treatment of patent ductus 
arteriosus. 

Franc D Ivcrukuc Subdural hematoma, brain tu 
mors in infancy and childhood 


FAULKNER HOSPfTAL 
Staff — a Operative and dry clinic- 
E G. Brackett— j His operation 
If C. Marble — a 15 W'nnger hands 
Harvey Morrison— j-jo Bony block inarlhritklnm 
corrected by operation, motion pictures. 

Otto J. Hermann—} 35. Os ealcis fractures, motion 
pictures 

Dr Newton— 3 10 Thoracic surgery 
John Adams— 3 1; Hip cases, drilling and pinning 
H L. Johnson— 345 Stimulation of fracture repair by 
embryological regime 

John Homans, C C AfcvTct. R If Svinraicc, Dr 
W nrre, E E. O’Neil, II. C Marblt, and J S Hodgson 
—4 Symposium Causalgia 

C 0 LL 1 S P. HUNTINGTON MF.MORUL HOSPITAL 
Staff— a 15 Dry clinic 

Crantley ft Taylor Choice of treatment in cancer 
of the oral cavity 

David Weisberger. Changes in the oral mucous mem 
brane due to vitamin deficiency 
Shields Warren Treatment of leukemia by radio- 
active substances 

Ira T Na toavsov Relation of the hormone to 
malignant diseases 


.\nss\CJiusErrs general hospital 

K W Allen and associates— S Symposium Duodenal 
ulcer 

C M Jones and associates— S Medical considerations 
A O murTON and associates— 8 30 Roentgenological 
diagnosis 

V. IS UcYEcrcT— S jo. GutrmcoQy, gzstntii 
A W Ulen— 9 10 Surgicat consideralions 
Howard Ultelder— 940 Wute perforation 
C K IVricn— 10 10 Malfunction of anastomotic 
stoma and after-care 
Staff— 10 30 Operative clinic 

V II Kaxa.n/jay— 8 Operative and dry clinic Plastic 
surgery, presentation ol cases operated upon for various 
deformities 

L S McKimacK and associates— J Operative amt dry 
clinic Acute small bowel obstruction 
RicnsRD Warren— j Physiological aspects of non 
strangulation obstruction, cause of death 
L S McKrmtCK— 1 so la< 
rate 


influencing mortality 


S P Samis— * 4 “ Diagnosis 
Rich ard Warrln-j 10 Non-operati 
practical consideration in Ibr use ol thi 
tube 

I. S McKrTTRH-E— 3 1C 
result* 

Staff— 34s Discussion 
Mali— 4 Operations 


Rfsumf, out line of treatment, 


mass veil us ms Mf mori \i. nosrrnLS 
Howard M Cll-tt. CurroRO D Harvey. <-'«««»* 
Sxiklss. Frank L Bardin, and lloius L AtancnT 
S Operative clime Thytufl, gall bU.Jder, stomach an<« 

futANOR Ferguson, Reginaid Hint, am! >f Jett 
Black. Demonst ration* Anestheiia 
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4*2 SURGERY, GYNECOLOGY AND OBSTETRICS 


PETER BENT BRIGHAM HOSPITAL 
Elliott C. Cotter and Robert Zollinger— 9. Opera- 
tions; Cholecystectomy, choledochostomy. 

Elliott C. Cutler and associates— 10. Symposium: 
Surgical diseases of tie biliary tract 
Elliott C. Cutler. Biliary calculus, technique of 
surgical therapy. 

Merrill C. Soswmi Upright films of the gall bladder 
as in aid in the diagnosis of cholelithiasis. 

Robert Zollinger. Acute cholecystitis. 

Thomas B. Quigley. Surgery of tne biliary tract in the 
aged 

\\ illiam A. Davis Clinical u«e of vitamin K in surgery 
of the biliary tract. 

Edward S Emery, Jr Medical treatment after 
cholecystectomy. 

Elliott C. Cutler and associates— a. Symposium: 
Surgical treatment of hyperthyroidism 
Elliott C. Cutler. The domain of thyroid surgery. 
Samuel A. Levine. Pre-operative and postoperative 
treatment of severe thyrocardiacs. 

Marshall N. Fulton. Recurrent hyperthyroidism 
J. EncleberT DcneHY. Use of silk in surgery of the 
thyroid. 

Harry B. Frjedcood RAIe of the pituitary hormone 

in thyrotoxicosis 

Elliott C. Cutler. Technique of thyroidectomy. 
CARNEY 1 IOSV 1 TAL 

A. McK. Fraser, William E Browne, and staff— 9. 
Operative clinic 1 Castro-intestinal, biliary tract, thy- 
roid, and hand. 

CHILDREN’S HOSITTAL 
William E. I -add and associates— 9. Operations. 


MASS \CTIUSETTS GENERAL HOSPITAL 
F. D. Churchill, Oliver Core and associates— 9 

Symposium: Hyperparathyroidism 

J. C. Aua— 9. Physiology of the parathyroid glands 

Icllir Albricut— 9 jo Clinical aspects of hyper- 
parathyroidism. 

TRACY li Mallory— 9-jo pathology of the para- 
thyroid glands. 

Oliver Cote— 10. Surgical treatment of hyperpara- 
thyroidism. 

F. A. Simeone— iojS- Renal complications of hyper- 
parathyroidism 

Staff— rr Operative clinic 

Staff—* Symposium Peripheral vascular disease, acute 
venous thrombosis in v eina of lower extremities, pul 
moo ary embolism. 

Richasd Warren— * Fundamental considerations of 
thrombus formation, clinical manifestations, diagno- 
sis and treatment 

II. H I AXON— J JO Pulmonary embolism, its relation 
to venous thrombosis 

Richard Warren— us The use of heparin in the 
prevention of pulmonary emboli 

C. E. W ELcn and C E McGurat— . 3. I tnography, 

indications, technique, results 

II II I axon— 3 is. Exploration and division ot tne 
femoral vein, indications and operative technique 

C. E. ViEtcit— JU5 Results, early and late, alter 
division of the femoral vein 

Staff— J 5° Discussion 


II. II. Faxon, C. E. Welch, and Richard Wa*re\- 4 
Operative clinic. 

M ASS ACHUSETTS MEMORIAL HOSPITALS 
Howard M. Clute, Clieeord D. Haivty, CnAiutj 
Siiklas, Frank E. Barton, and IIolus L. ALSucm— 
8. Operativ e clinic: Thyroid, gait bladder, stomach, and 
colon. 

Eleanor Fescuson, Recinaid Hunt, and M, Jean 
Black Demonstrations 1 Anesthesia. 

Recinaid Hunt— 10.30 Dry clinic; Spinal headaches, 
preliminary report. 

M. Jean Black. Relative efficiency of different methods 
of oxygen therapy. 

NEW ENGLAND BAPTIST HOSPITAL 
F. H.Lahey, R B. Cattell, S. F. Marshall, and B P. 
Coicoc K— 9 Operative clinic- Thyroid, stemach, 
colon, and bibary tract 

U H. Eversole, Leo V. Hand, and M. J. Nicholson— 9 
Anesthesia demonstrations: Regional, spinal, condn- 
uous spinal, and general 

If D Adams and N. W Swtnton— i jo Operative clinic 1 
Thyroid, stomach, colon, rectum, and biliary tract 
U II Eversole, Leo V Hand, and SI J Nicholson— 
1:30. Demonstrations Anesthelia 


NEW ENGLAND DUCONESS HOSPITAL 

F. II Lahey, R B CAJTEti, S F. Marshall, and B P. 
Colcock— 9 Operative chnic Thyroid, atomacb, colon, 
and biliary tract. 

U. 1 I Eversole, Leo V. Hand, and M.J Nicholson— 9 
Anesthesia demonstration 1 Regional, spinal, continuous 
spinal and general 

II D. Adams and N W Swivton— ryo Operative 
clinic: Thyroid, stomach, colon, rectum, and biliary tract 

U. H. Eversole, Leo V. Hand, and M J. Nicholson— 
lyo Demonstration Anesthesia 
NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Staff — id Out patient clinics- Gynecological, ophthal- 
mological, vascular, and pediatric (cardiac) 


TALMER MEMORIAL HOSPITAL 
Staff—* Symposium Diabetic gangrene 
II F. Root Medical aspects. 

L. S. McKrTTRicK. rnne/pfes of surgical treatment. 

classification of lesions, conserv it iv e methods 
T C Pratt Indications for and technique of minor 
amputation , 

L. S McKrrrRJCK- Indications for and technique of 
major amputation 

T C Pratt End result study of 100 patients alter 
supracondylar imputation for gangrene 
L. S. McKnrairK »nd T. C PraTT-i Operation* 
Supracondylar amputations for gangrene 


ST ELIZABETH S HOSPITAL 
Josrrir Stanton and staff— 9 Operations. 

SALt M HOSPITAL 
Staff— co Clinical pathological conference 


UNITED STATIS NWAL HOSPITAL 
Charles If Swan— 9 Operations. 
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OBSTETRICS AND GYNECOLOGY 


Tuesday 

BOSTON CITY HOSPITAL 
Staff— 2. Symposium: Pregnancy, the physiological and 
pathological aspects. 

George R. Minot and Eugene L. Lozner— 2. The 
hemorrhagic diatheses complicating pregnancy. 

Frederick J. Lyncii — 2:30. Treatment of miscarriage. 

Frederick Parker, Jr.— 3. Pathology of toxemia of 
pregnancy with especial reference to changes in the 
placenta. 

Carmi R. Aloes— 3:30. Disorders of the urinary tract 
encountered in obstetrics. 

Benedict F. Boland— 4. Hormonal relationship be- 
tween the kidneys and toxemia of pregnancy. 

Maxwell Finland— 4:20. Pneumonia in pregnancy. 


BOSTON LYING-IN HOSPITAL 
Staff— 10. Operative and dry' clinic: 

Charles A. Janeway. Treatment of puerperal sepsis 
with sulfanilamide and immune transfusions. 

Clement A. Smito. Quantitative measurements of 
anesthesia and anoxia produced in mother and infant 
by obstetrical anesthetics. 

CARNEY HOSPITAL 

Louis E. I’h.aneuf and staff— 9. Operative clinic. 

Staff— 2. Dry clinic: 

Louis E. Piianeuf. Manchester operation in manage- 
ment of uterine prolapse. 

R. J. Hf.fff.rnan. Conservative management of pre- 
mature separation of the placenta. 

Roger C. Graves and Louts E. Phaneuk. Manage- 
ment of difficult vesicovaginal fistula. 

II. Edward M acMaiion. Biopsy of uterine cervix from 
the standpoint of the pathologist. 

Maurice O. Belson. Uterine hemorrhage; technique 
of uterovaginal tamponade. 

Edmund L. Carey. Analysis of breech deliveries at the 
Camcy Hospital during the last io years. 

William C. Maloney. Abnormal capillary fragility in 
the newborn. 

FREE HOSPITAL FOR WOMEN 
John Rock and Sidney C. Graves— S. Gynecological 
operations. 

Stall — q. Symposium : Carcinoma of the cervix. 

Frank A. Pemberton— 0. Radium application. Dem- 
onstration of radium applicators. 

Frank A. Pemberton and Richard Dresser — 9:20. 

Present methods of radium and x-ray treatment. 
Arthur T. Hkktig and Paul A. Younce — 9:40. Diag- 
nosis of early carcinoma, clinical and pathological. 
George Van S. Smith— 10:40. Complications and 
treatment. 

Paul A. Younce— ii. Management of the urological 
complications. 

George Van S. Smith— ri:;o. Results and summary. 
Paul A. Yovnge— 11:43. Hysterectomy for early car- 
cinoma of the cervix. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Letitia Douglas Adams. Blanche L. Atwood, Ilia 
Galikani. and Grace E. RocnroRD— p. Operations. 
Marjorie Woodman— :. Obstetrical analgesia. 

Esther E. Bartlett— 2. Demonstration: Pudendal and 
parasacral blocks in obstetrical anesthesia. 


PALMER MEMORIAL HOSPITAL 
G. A. Leland, Jr. and C. J. Sayan— 2. Symposium: 
Treatment of carcinoma of the cervix. 

ST. ELIZABETH’S HOSPITAL 
Staff— 9. Demonstration: Technique of normal delivery'- 
Frederick L. Good and staff— 10. Operations. 

Wednesday 

BOSTON CITY HOSPITAL 
Staff— 9. Dry clinic: 

Speaker to be announced— 9. Anesthesia and analgesia 
Avith special reference to spinal and intravenous anes- 
thesia. 

Dr. Reginald and R. D. Margeson— 0:30. Placenta 
previa in patients previously delivered by Ioav trans- 
verse cesarean section. 

Frederick L. Good — 10. Physiology of the lower 
uterine segment. 

Daniel J. McSaveexey — 10:30. Radiographic pelvim- 
etry. 

F. W. O’Brien — n. Results in treatment of carcinoma 
of the uterus in the tumor clinic of a general hospital. 
Frederick Parker, Jr., and John T. Williams — 
11:30. Pathology of so-called fibrosis of the uterus. 

BOSTON LYING-IN HOSPITAL 
Staff— 2. Dry clinic: 

Meinolph V. Kafpius. The rote of soft tissue x-ray 
technique in the diagnosis of placenta previa. 

Robert N. Rutherford. Interpretation of bleeding 
in the first trimester of pregnancy as shown by endo- 
metrial biopsies. 

Arthur T. Hf.rtic. Pathological ova, chief cause of 
spontaneous abortion. 

Robert H. Barker. Determination of cephalopelvic 
disproportion by Thoms method of roentgenometry'. 

CARNEY HOSPITAL 

Louis E. Phaneuf and staff — 9. Operative clinic. 

FREE HOSPITAL FOR WOMEN 
Edavard B. SnEEHAN and Christopher J. Duncan— S. 
Gynecological operations. 

Staff— q. Operative and dry' clinic: Carcinoma of the 
endometrium. 

Frank A. Pemberton — 9. Hysterectomy for carcinoma 
of the endometrium. 

Frank A. Pemberton and Richard Dresser— ig. 
Present methods of treatment, surgery, radium and 
x-ray. 

Arthur T. IIertig — 10:30. Pathology and diagnosis 
of early carcinoma. 

George Van S. Smith— 11. Results and summary. 
Paul A. \_ounge — 11:30. Biopsy and cauterization of 
the cervix in ambulatory patients. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN ' 

Staff— 9. Operations. 

Marjorie Woodman — 0:30. Obstetrical ward rounds. 
Marjorie Woodman — 2. Obstetrical analgesia. 

Esther E. Bartlett— 2. Demonstration: Parasacral 
and pudenda! blocks in obstetrical anesthesia. 

TONDVILLE HOSPITAL 

Joe V. Meigs, Langdon Parsons, and associates— o. 
Operative clinic: Werthclm operation for cancer of the 
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THORACIC SURGERY 


Monday 

MASSACHUSETTS MEMORIAL HOSPITALS 
John \V. Strieder and W. \V. Woodruff (Saranac Lake, 
New York)— 2. Symposium: Thoracic surgery. Sup- 
purative pericarditis, colored moving pictures; lobec- 
tomy for bronchiectasis; tuberculous empyema. 

NEW ENGLAND BAPTIST HOSPITAL 
II. D. Adams— 1 .-30. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
ILD. Adams— 2. Operations. 

Staff — 2. Operative clinic: Non-luberculous thoracic sur- 
gery. 

Tuesday 

NEW ENGLAND BAPTIST HOSPITAL 
H. D. Adams— 1 :3o. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
II. D. Adams— 1 :30. Operations. 

Staff — 2. Dry clinic: Symposium on total pneumonec- 
tomy. 

Reeve II. Betts. Determination of operability in pri- 
mary carcinoma of the lung. 

SiliEEDS Warren. Pathology' of lung cancer. 

Richard II. Overholt. Exploratory thoracotomy in 
suspected malignancy. 

Bert II. Cotton. Use of sulfathiazolc in pulmonary 
resection. 

Andrew Yeomans. Physiological observations made at 
time of pulmonary resection. 

Phillip Schultz. Problems of anesthesia in pneu- 
monectomy. 

Howard Root. Medical aspects of postoperative man- 
agement. 

Staff. Presentation of cases treated by pneumonectomy 
for cancer, tuberculosis, bronchiectasis, and cystic 
disease. 

Wednesday 

MASSACHUSETTS MEMORIAL HOSPITALS 
John W. Strieder— 2. Operative clinic: Lobectomy for 
bronchiectasis; thoracoplasty for pulmonary tubercu- 
losis. 

NEW ENGLAND BAPTIST HOSPITAL 
H. D. Adams — 1:30. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
II. D. Adams— 1:30. Operations. 

Thursday 

MASSACHUSETTS GENERAL HOSPITAL 
E. D. Churchill ami associates— 2. Operative and dry 
clinic: Suppurative lesions of the lung. 


D. S. King — 2. Medical aspects of bronchiectasis, 
prognosis of untreated cases. 

L. Davenport — 2:20. Technique of bronchography 
and anatomy of bronchial tree. 

E. D. Churchill— 2:40. The surgical treatment of 
bronchiectasis. 

R. H. Sweet — 3. Surgical treatment of lung abscess, 
results. 

E. D. CnURCltiLL — 3:30. Lobectomy and pneumonec- 
tomy in lung abscess. 

Robert Klopstock — 3:43. Discussion and exhibition 
of gross pathological specimens. 

NEW ENGLAND BAPTIST HOSPITAL 
H. D. Adams— 1:30. Operations. 

Friday 

BOSTON CITY HOSPITAL 
Staff — 9. Operative and dry clinic: 

J. W. Strieder — o. Colored motion pictures of sup- 
purative pericarditis; result of modern method of 
treatment of putrid empyema; lobectomy for bron- 
chiectasis. 

Horace Binney— 9:43. Methods and results of treat- 
ment of pulmonary tuberculosis. 

S. J. G. Nowak— 10:43. Experimental pulmonary em- 
bolus. 

Dr. Shultz — 11:30. Intratracheal anesthesia for thor- 
acic surgery. 

NEW ENGLAND DEACONESS HOSPITAL 
RicnARD H. Overholt and R. II. Betts— 10. Dry clinic. 
H. D. Adams — 1:30. Operations. 

Stall— 2. Dry clinic: Symposium on total pneumonectomy. 
Reeve H. Betts. Determination of operability in pri- 
mary carcinoma of the lung. 

Shields Warren. Pathology of lung cancer. 

Richard II. Overholt. Exploratory thoracotomv in 
suspected malignancy. 

Bert II. Cotton. Use of sulfathiazolc in pulmonary 
resection. 

Andrew Yeomans. Physiological observations made at 
time of pulmonary resection. 

I’iiilup Schultz. Problems of anesthesia in pneu- 
monectomy. 

Howard Root. Medical aspects of postoperative man- 
agement. 

Staff. Presentation of cases treated by pneumonectomy 
for cancer, tuberculosis, bronchiectasis, and cystic 
disease. 

NEW ENGLAND BAPTIST HOSPITAL 
II. D. Adams — 1:30. Operations. 
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ORTHOPEDIC SURGERY 


T ues Jay 

k CHILDREN’S HOSPITAL 

I banc R. Ober and associates — 9 Operations 

NEW ENGLAND BAPTIST HOSPITAL 
G E. Haccart and J. W. Toujiev, J1.-9 Operations 

NEW ENGLAND DEACONESS HOSPITAL 
0 K. IIaccart ind J. \V. Tocmey, Jr —9. Operations 

XVtdnaday 

ROBERT BRECK BRIGHAM HOSPITAL 
Staff— 9 Operative Clinic. 

John G kcrns Arthroplasty of elbow 
KOnrRT J Joplin. Posterior capsularplasly of knee for 
flexion deformity 

William A Elusion Osteotomy for malum coxae 
senilis 

Staff— a Symposium End results in correction of arth- 
ritic deformities 

Losing T. Swaim Treatment of spina! arthritis. 

John G Kctins Correction of contractures of the knee 
Robert J Joplin End results in arthroplasties of 

elbow. 

oitn A Retry Arthroplasties of knee 
Viuiau A Ellison Treatment of osteo-arthntis of 
hip 

CARNEY HOSPITAL 

\\ R Mac Alslano and staff g Operative clinic 

CHILDREN’S HOSPITAL 
Staff— 9 Dry clinic 

William A hLUsrov Study in bone growth and re- 
sorption of the epiphyseal plate 
t.ro J McDermott Equalization of Jeg length; leg 
lengthening 

I'aclW Hlcenbercei Tuberculosis d bone 
ALBERT H Brew STIR Arthrodesis of the foot m spastic 
paralysis. 

Staff— 11 Symposium Infantile paralysis, operative 
treatment, round table discussion 


UNITED STATES NAVAL IIObPITAL 
Thomas If Peterson— 9 Dry chnic. Shoulder injuries, 
discussion of case histories; x ray findings 

Thursday 

CHILDREN’S HOSPITAL 
Trank R. Ober and associates— p Operations 

I AULKNLR HOSPITAL 

E. G. Brackett, II C. Marble, G. M Moan son, J I.. 
Doherty, I D Adams, and Orro J IImiivsn-8 
Operative clime 

HAaVEY Morrison X-ray demonstrations 

MASS ACHUSETTS GENERAL HOSPITAL 
JI N Smith Petersen and associates— a Operative and 
dry clinic 

M N Smith -Petersen. Armiv Klein, ] S Birr, and 
Paul L. Norton— a Operations 
William A Roctits— a Fractures and fracture disloca- 
tions of the cervical spine, results ol operative treat- 

Geobce Van Counts Amputations 
E T Cave Fractures ol the canal scaphoid, results d 
bone graft 

O Shfrwtn Stables Effect on the knee joint o( pan- 
aslragahr arihrodcvis 

Orro I. AtraAvc, Carroll B Larson, and M N. 
Smith Pi teasFN Surgu.nl procedures for relief of 
deformities arising from rheumatoid arthfitis 
W ALTTR B St ER Discussion 

M \SS\CI 1 USI TTS Ml MOUI\L HOSPITALS 
LovtsO Hoiurn. Albiit I) FeRCrsov, and Tirovu/ 
\M 3 lem— 9 Symposium Discussion of malignant 
hone tumors 

NEW P.NGLVND BAPTIST HOSPITAL 
G E Haocait and J W Toi-mty, Ja —9 Operations 
NEW ENGLAND DFlCOYfSS UOSriTAL 
G E Haggabt and J W Toovey, Ja — g Operations 


MASSACHUSETTS MEMORIAL HOSPITALS 
Lm is G Howard, Kenneth CiittsroPtie, and William 
Lluston— 9 (Jperative dime Spinal fusion, hip 
reconstruction with vital! nun cup. 

NF.AA ENGLAND BAPTIST HOSPITAL 
G E Hai.gajt and J AV Toi-vey, Jr —9 Operations 

NFAA ENGLAND DEACONESS IIOSWTAL 
G E IUcoAtT and J AA Toumey, Ja -g Operations 

M.AV ENGLAND HOSPITAL 10 R WOMl'-N 
AND CHILDREN 


Miriam C. Katieet— 9 OperaUons. 
Mtrivm G KaTTell— ro Dry clinic 
tures, x rays of pathnli*gical Imre c 
< JemoBJt ration 


Arthritis, fnc- 
vdition*. clubfoot 


st EU 7_\mrm’s hospital 

Thomas F. IlaoDsttC*— 9 Spinal fusion . 

Thomas F. Broderick— 11 ,}<» Dry dime Motion pic- 
ture* of author'* technique of spinal fusion 


ST I LIZABKTII’S HOSPITAL 
T non is r VtoeiExicK and staff— 9 Operation* 

C \RSEY HOSPITAL 

W R Mac-Uslavd and stiff— 9 Opera 1 11 e dink-. 
CIULPRES'S HOSPITAL 

Staff— 9 Dry ebme followed by round table durusMon 

.Miriam G Katzerr— 9 Larly treatment of clubfeet 
Robert H Mntats— 9 1° Treatment of diffeu t club- 
feet . , , 

Frank R Onta-g 50 Treatment of enngrnifaf tie** 
lion of the scapula . , 

WiLlfAMT G»f cn-co ra We«ch"ndn(n duNYan* 
Mmi (i Karr— 10-45 Fractures about the elui* » 

childhood 

Staff— 11 15 Congenital malformations 

3 f ASS ACHUSFTTS GfNFJtAL HOSPITAL 
M N Swrnr PettastN and asvrcUles— * jo. Operative 
and dry clink 
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G. W. VanGorder, W. A. Rogers, and E. F. Cave— 
8:30. Operations. 

Armin Klein, John A. Reidy, and Robert J. Joplin— 
9. Slipped upper femoral epiphysis, results of oper- 
ative and non-operative treatment. 

Josefh S. Barr. Spinal fusion, frequency of pseud- 
arthrosis. 

M. N. Smith-Petersen, Carroll E. Larson, and Otto 

E. Aufranc. Arthroplasty of the hip, results. 


NEW ENGLAND BAPTIST HOSPITAL 
G. E. Haggart and J. W. Toumey, Jr.— 9. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
G. E. Haggart and J. W. Toumey, Jr.— 9. Operations, 

UNITED STATES NAVAL HOSPITAL 
Thomas H. Peterson— 9. Operations. 


GENITOURINARY SURGERY 


Tuesday 

BETH ISRAEL HOSPITAL 
Staff— 9. Dry clinic: 

E. G. Crabtree. Pre-operative preparation of prostatic 
cases. 

G. C. Prather and M. L. Brodny. Accessory bladder 
pathology in prostatic cases. 

G. C. Prather and Mortimer Reich. Accessory renal 
pathology in prostatic cases. 

E. G. Crabtree. Summary of 12 years’ experience in 
prostatic surgery. 

G. C. Prather. Results of contact therapy for bladder 
tumors. 

E. G. Crabtree — 10:45. Operation: Bladder tumor, con- 
tact radiation therapy. 

Staff— 2. Dry clinic: 

E. L. Prien. Adaptation of the Tratner hydrophoro- 
graph for bladder studies. 

Abraham Zimmerman. Bladder atonies. 

J. H. Ltfton. Bladder atonies as demonstrated by the 
Tratner hydrophorograph. 

S. R. Muellner. Testosterone effect on bladder tone; 

diabetic atony of the bladder. 

B. E. Greenberg. Value of cholinergic and adrenergic 
drugs in bladder atonies. 

H. A, Kontoff. Rate of recovery of bladder after re- 
lief of obstruction. 

S. R. Muellner. Stress incontinence in the female. 

E. L. Prien. Crystallography of the sulfonamide drugs- 

CHILDREN’S HOSPITAL 

William E. Ladd and associates— 9. Dry clinic: Diseases 
of the genito-urinary tract in infancy and childhood, 
followed by questions and discussion. 

William E. Ladd. Embryoma of the kidney (Wilms’ 
tumor). 

Robert E. Gross. Surgical treatment of malforma- 
tions. 

Thomas H. Lanman. Exstrophy and epispadias. 

MASSACHUSETTS MEMORIAL HOSPITALS 
Staff— 9. Operative clinic: 

M. J. Hahn — 9. Pyelotomy for stone. 

David B. Stearns — 10. Suprapubic prostatectomy. 
Samuel N. Vose — n. Perineal prostatectomy. 

NEW ENGLAND BAPTIST HOSPITAL 
E. E. Eivert and Vernon S. Dick— 9. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
E. E. Ewert and Vernon S. Dick— 9. Operations. 

ST. ELIZABETH’S HOSPITAL 
Edward J. O'Brien and associates— 10. Operations. 


Wednesday 

MASSACHUSETTS GENERAL HOSPITAL 
G. G. Smith and associates — 9. Operative and dry clinic: 
Staff — 9. Operations. 

F. H. Colby — 10:30. Genitourinary tuberculosis. 
Richard Chute — 10:30. Results of treatment with 

estrogenic substances in prostatic hypertrophy. 

S. B. Kelley — 11:10. Complications of transurethral 
resection. 

Loraxde Woodruff — 11:40. The female urethra. 

G. G. Smith and associates — 2. Operative and dry clinic: 
Staff — 2. Operations. 

G. G. Smith — 3:30. Treatment of prostatic cancer. 
Arthur Willets — 3:50. Chronic prostatitis. 

Wyland Leadbetter— 4:10. Renal arteriography. 
John Gens— 4:30. Urological endocrinology. 

MASSACHUSETTS MEMORIAL HOSPITALS 
Staff— 9. Symposium: Obstructing prostate. 

Clyde L. Deming (New Haven, Connecticut). Func- 
tional end-results following perineal prostatectomy. 
Edward N. Cook (Rochester, Minnesota). Pre-opera- 
tive preparation for transurethral prostatectomy. 
Samuel N. Vose. Selection of operative procedure. 
Joseph F. McCarthy (New York). Technical aspects 
of prostatic resection with commentary on pharmaco- 
logical adjuvants. 

NEW ENGLAND BAPTIST HOSPITAL 
E. E. Ewert and Vernon S. Dick— 9. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
Harvard H. Crabtree— 9. Operations. 

E. E. Ewert and Vernon S. Dick — 9. Operations. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Susannah Friedman— 2. Dry clinic: End-results of 
pyelitis of pregnancy. 

NEWTON HOSPITAL 

E. G. Crabtree, G. C. Prather, and E. L. Prien — 9. 

Operations. 

Staff— 2. Dry clinic: 

E. L. Prien. Analysis of calcifications and crystals in 
renal tissue. 

G. C. Prather. Cystein stone and cysteinuria. 

E. G. Crabtree. Block dissections for renal tumor and 
cancer of the bladder. 

G. C. Prather. Calyceal diverticula. 

E. L. Prien. Multiple recurrent stones, palliation. 

E. G. Crabtree. Uretero-nephrectomy. 

G. C. Prather. Graphic evidence of upper urinary dila- 
tation with lower urinary obstruction. 
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PONDVILLE HOSPITAL 

Roger C. Craves and associates — g Operative clinic; 

Carcinoma of the btadder. 

Staff— 11. Dry clinic 

Roofs C. Graves Carcinoma of the bladder 
Charles C. J Kickhsu Urological complications in 
carcinoma of the rectum and colon 
Weston T. Buddington Urological complications in 
carcinoma of the cervix 

Thursday 

BETH ISRAEL HOSPITAL 
Staff — 9 Dry clinic 

E. L Pries A new method for stone analysis 
D B. Stearns, Parathyroid disease and urinary lithi- 

G C. Prather. Roentgenology of the kidney at opera 
tion 

B E Greenberg Use of cholinergic and adrenergic 
medication for ureteral stone passage 
If A Kovrorr Hospital statistics on unnary lithiasis 
J H Lipton Clearance of infection in stone cases after 
operation. 

D B Stearns Diagnosis of calyceal calcifications 
II A Kovrorr Renal tumor statistics of the hospital 
Demonstration of surgical specimens of renal tumors 
with pyrJograpbic and microscopic data 
E G Crabtree— ii Operation Excision of renal tumor 
Staff—* Dry clinic 

M L Beodny Fractional phylography. 

J If Litton Sulfonamide drugs in surgical wounds 
and postoperative infections 
B E Greenberg Methylene bine treatment for 
tuberculosis of the bladder 

E L Prien Renal injury from sulfathwzole and sulfa 
pyridine, nature of the lesion 
D B Stearns Undescended testicle, age groups 
M. L B rod ny Urological study of enuresis cases 
Dr Fishman Denervation of the kidney, end-results 
ot too cases 

B F. Greenberg Organization and function of a 
stenbty clinic 

Nathan ClIASET Hyperlensive disease in urology 
BOSTON CITY HOSPITAL 
Staff— 9 Operative and dry cbmc 
II II Howard— o Epidermoid carcinoma of the penis 
George C Prather— g 15 Stricture of the urethra 
S R Muellner— 9 5° Newer concepts of unnary ex- 
travasation 

G D Atkinson— 10 15 Scrotal plastics after idio- 
patbic gangrene 

IV II Hoitham— 10 jo Treatment of gonorrhea) ure 
thntis with sulfathiazole 

J A Seth— im; Removal of calculi from lower ureter 
by the vaginal route, report of j cases 
h G SufddvN— n *5 h ncture of the penis, case re- 
port Anatomical study of remnants of prostate tissue 
in the prostatic bed following enucleation 
Ac gustos Riley— i mo Hemangioma of kidney, case 
report 

PETER BENT BRIGHAM HOSPITAL 
Wiluasi C Qctnby and associates—* Symposium 
J Hartwell Harrison The diagnosis and treatment 
of common injuries of the unnary tract 


Geosce Austen. A correlation of the clinical aspects 
and pathology of the fused renal mass 
G. Philip Grabeiexd Renal blood flow 
F. Anthony Simeons Experimental hypertension 
William C. Quinsy. A critical eialoation of prostata: 
surgery in recent years 


CARNF.Y HOSPITAL 

Roger C Graves and staff — g Operative clinic, 
MASSACHUSETTS GENERAL HOSPITAL 
G C. Smith and associates— 9 Operative and dry clinic 

Staff— 9 Operations 

Howard S uby— 10 jo Solution of urinaiy calculi 

Richard Chute — 19 50 Problems in the treatment ol 
urinary calculi 

F H Colby — 11-15 Deep x ray therapy in cancer of 
the bladder 

S B. Kelley— rr 40 Ureterostomy versus nephros- 
tomy 


NEW ENGLAND BAPTIST HOSPITAL 
E E Ewert and Vernon S Dick— 9 Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
E E Ewert and Vernon S. Dick— 9 Operations. 

UNITED STATES NAVAL HOSPITAL 
Nicholas G Scarcello— 9 Dry dime Presentation of 
urological cases with histones and x-ray findings 

Friday 

MASSACHUSETTS GENERAL HOSPITAL 
R II Smithwjck and associates—* Symposium Sur- 
gery of non nephritic hypertension 
Robert S Palmer Statement of the problem 
Benjamin Castueman. Renal pathology 
JohnS Talbot Renal physiology 
Richard Chute Urofogicaf factors 
R. II Smith WICK. Modification of abnormal physiology 
by sympathectomy 

MASSACHUSETTS MEMORIAL HOSPITALS 
Staff— 9 Dry cbmc- 

David B Stearns ProtUtovesicuhlis simuhtmgupper 
urinary tract symptomatology 
Samuel N Vose Radical prostatectomy for cancer of 
prostate 

Frank Morse, Ji Congenital bladder neck obstrve 
tion in male children. 

M F Hahn, Jr Review of urinary calculus at Massa- 
chusetts Memorial Hospitals for past 1$ years 

NEW ENGLAND BAPTIST HOSPITAL 
E Ii F.wert and Vernon S Dick— 9 Operations 


NLW ENGLAND DFACONCSS HOSPITAL 
E E Ewert and Vernon S Dick— 9 Operations 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

C Lindh Muller - 10 Pathological demonstration 
Congenital abnormalities of the kidney, nephrolithiasis 
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NEUROSURGERY 


Monday 

MASSACHUSETTS GENERAL HOSPITAL 
f. C. White and associates— 2. Symposium: Neurological 
surgery. 

J. C. White and J. J. Michelsex— 2. Operations. 

W. j. Mixter— 4. Electro-encephalographic control of 
anticonvulsant therapy. 

C. S. Kubic and A. 0 . Hampton— 4. Removal of 
lipiodol by lumbar puncture. 

J. C. White— 4. Effect of anesthesia on volume of 
brain. 

NEW ENGLAND BAPTIST HOSPITAL 
Gilbert Horrax — 1:30. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
Gilbert Horrax — 1:30. Operations. 

Tuesday 

MASSACHUSETTS GENERAL HOSPITAL 
J. C. White and associates — 0. Operative and dry clinic: 
W. J. Mixter and J. S. Hodgson — 9. Operations. 

J. C. White — 11. Presentation of operative results in 
angina pectoris and extrapyramidal tremors. 

J. J. Michelsex— 11. Treatment of torticollis by alcohol 
injection of cervical muscles. 

J. C. White and associates— 2. Dry clinic: 

W. J. Mixter. Protrusion of nucleus pulposus in cer- 
vical spine. 

J. S. Hodgson. Experience with cerebellar hemangiomas 
(Lindau's disease). 

J. J. Michelsen. Subdural abscess. 

W. H. Sweet. New methods for measurement of blood 
flow. 

J. C. White. Spinothalamic tractotomy in the medulla. 

NEW ENGLAND BAPTIST HOSPITAL 
J. L. Poppex— 9. Operations. 

Gilbert Horrax — 1 :3c. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
J. L. Poppen — 9. Operations. 

Gilbert Horrax — -i :3o. Operations. 

Wednesday 

BOSTON CITY HOSPITAL 
Donald Munro and associates — 9. Symposium: Injuries 
of the central nervous system and allied conditions. 
Donald Munro— 9. Treatment of compound fracture 
of the skull, a study of 175 cases. 

Walter Wegner — 9:20. Concomitant cerebral tumors 
and craniocerebral injuries. 

Timothy Leary — 9:40. Pathology of craniocerebral 
injuries, with demonstration of specimens. 

Donald Munro— 10:40. Study of 300 consecutive in- 
tracranial subdural hematomas. 

Walter Wegner — 11. Care of bone damage in cervical 
spinal cord injuries. 

Donald Munro — 11:15. Present-day tidal drainage of 
the urinary bladder. 

C. W. Elkins— 11:30. Two-needle oxygen spinograms 
with improved visualization of the spinal subarach- 
noid space. 


Donald Munro— 11:45. Study of end-results m 130 
cases of all levels of spinal cord injury. 

Donald Munro— 12:10. Spinothalamic tractotomy in 
the medulla, intradural differential section of the 
sensory root of the fifth cranial nerve and other pro- 
cedures of use in dealing with intractable pain in the 
head, face, mouth, neck, and arms. 

Donald Munro— 12:20. Differential diagnosis and 
treatment of Meniere’s disease and aural vertigo. 
Donald Munro — 12:30. Prophylaxis and treatment of 
pressure bed-sores. 

NEW ENGLAND BAPTIST HOSPITAL 
J. L. Poppen — 9. Operations. 

Gilbert Horrax — 1 :3o. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
J. L. Poppen — 9. Operations. 

Gilbert Horrax — 1 130. Operations. 

Thursday 

CHILDREN’S HOSPITAL 

F. D. Ingraham and associates — 9. Symposium: Neuro- 
logical surgery' of children. 

F. D. Ingraham — 9. Neurosurgical problems of infancy 
and childhood. 

Bronson Crothers — 9:30. Definition of recovery in 
terms of growth and development. 

F. D. Ingraham — 9:45. Congenital anomalies requiring 
surgical treatment. 

F. D. Ingraham — 10:15. Technical aids in neurosurgery’ 
of infancy and childhood. 

F. D. Ingraham— 10:30. Reliability of encephalog- 
raphy in infancy’. 

Bronson Crothers — 10:45. Presentation of cases. 
Sydney Farber — 11. Pathological aspects of neuro- 
surgery. 

F. D. Ingraham — 11:30. Excision of premotor cortex 
for athetosis. 

F. D. Ingraham — 12. Subdural hematoma. 

NEW ENGLAND BAPTIST HOSPITAL 
J. L. Poppen — 9. Operations. 

Gilbert Horrax — 1 :3o. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
Gilbert Horrax and associates — 2. Operations: 
Gilbert Horrax. Ventriculogram and craniotomy for 
brain tumor. 

J. L. Poppen. Herniated intervertebral disc. 


Friday 

NEW ENGLAND BAPTIST HOSPITAL 
J. L. Poppen — g. Operations. 

Gilbert Horrax — 1:30. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
Gilbert Horrax and associates — 9. Dry clinic: 

J. L. Poppen — 9. Results in herniated intervertebral 
discs, operations with and without fusions. 

J. L. Poppen— 9:30. Platybasia demonstration. 
Gilbert Horrax — 10. Experiences and results in 
brain tumors for the last 8 years. 
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FRACTURES AND OTHER TRAUMAS 


Tuesday 

BOSTON 1 CITY HOSPITAL 
Otto J Hermann and associates— 9 Symposium: Frac- 
tures of the ankle 
OttoJ Hermann. Introduction 
Gordon JI. Morrison Simple units teral ankle injuries 
with fracture. 

Joseph Burneti, G. G Bailee, Joseph Sjiortell, 
and Russell Sullivan Complicated ankle fractures, 
bilateral, follow ing Cotton’s therapeutical ankle classi- 
fications Slides, charts, individual cases, and appara- 
tus illustrating various points. 

Thursday 

BEVERLY HOSPITAL 
Staff — 9 Operative and dry clinic* 

Peer K Johnson Interesting fractures, cod results 
JohnD Adams Injuries to hip joint, drilling of femoral 
neck in dislocation of hip joint 
Richard E Alt. Open reduction In fractures and dis- 
locations 

FaulE Tivnan and Joseph A Cunningham Climco- 
pathological conference on bone tumors 
Jacob 1! Fine. Demonstration ol recently constructed 
operating amphitheater eliminating fire and explosion 
hazards 


Friday 

BOSTON CITY HOSPITAL 
Staff— g Symposium Fractures of the hip 


Russell Suluvan— 9 30 Hip fractures, cases of oper 
ative reduction and internal fixation. 

Ono J. Hermann- ia Painful un united Up fractures 
Thomas H Peterson-io jo Posterior fusion of the 

hip 

A. A Thibodeau — 11. Slipped femoral epiphysis 
James IV. Sever— ir 30 Presentation of cases 
Dr Wise (of New York)— 11:43 Presentation of 
autopsy specimens of sailed fractured hips 


MASSACHUSETTS GENERAL HOSPITAL 
A. W. Reggio, A W. Allfn, M. N Smith Peterses, 
H. C. Marble, G. W. VanGorder, and associates— a 
Dry clinic. 

Staff— a. Fracture rounds, presentation of current cases 
with open discussion 

Staff— 3 jo End result clinic, presentation of follow up 
cases with open discussion of problems 


UNITED STATES MARINE HOSPITAL 
Richey L Waugh and associates— 8 Operative clinic* 
Internal derangement of knee joint, bunion, closed 
treatment, double pm method, fracture both bones of 
leg, open treatment using vitallium plate 
Richey L Wauch and associates— r. Dry clinic* 
Richey L Wauen. Skeletal traction and countertraction 
methods applicable lo ordinary extension splints in 
the treatment of fractures of lower extremity 
Thomas A Hathcock Use of vitallium in fractures 
Richey L Wauen Injuries of the wrist 


OTORHINOLARYNGOLOGY 


Mon Joy 

NEW ENGLAND BAPTIST HOSPITAL 
F D Lathrop— i 30 Operations 

NEW ENGLAND DEACONESS HOSPITAL 
W B Hoover and F D Lathrop— z 30 Local anesthe- 
sia m tonsillectomy, adenoidectomy, Ungual tonsillec- 
tomy, and excision of lateral pharyngeal bands, septum, 
Sinus surgery— Caldwell Luc, external frontal, intra- 
nasai, plastic procedures, external no»e. 

NEW ENGLAND MEDICAL CENTER 
(Boston Dispensary— Joseph IL Pratt Diagnostic Clinic) 
George Kilemen— j Pathogenesis of traumatic cboles- 
teatome, lantern slides, surgery ol the tonsil after roiddte- 
Ufe; pathways of infection 10 the ear, lantern slides. 

Pm up E Meltzer— a Surgical anatomy of the temporal 
bone. 

Tuesday 

BOSTON CITY HOSPITAL 
Staff— 9 Dry clinic .... , 

E J Monahan — 0 30 A method of the extirpation ol 
bronchial cysts. 

Oscar Hirsch— 9 $* Cysts or pituitary body. 

Lours M Freedman — io.jo Bronchoscopic treatment 
of pulmonary atelectasis 


Chester R Mills— 10.30 Osteomyelitis of the 
frontal bones. 

Benjamin Riseuan— 10 50 Gumma of nasopharynx 
and lung. 

Samuel W. Garun— n 10 Treatment of fractures ot 
the jaw. 

Phiup E. A. Sheridan, Charles DeUolfe and Fred- 
erick HeimucK— 11 30 Presentation of cases 

CHILDREN’S HOSPITAL 
Staff— 9 jo. Dry clinic: 

Charles F Fercuson. Acute laryngotracheal bron- 
chitis. report and statistical study of 40 cases 

C G. Flake. Congenital anomalies of the tracheal 
bronchial tract, treatment of choanal atresia 

C G Flake and Charles F. Ferguson. Chemotherapy 
in upper respiratory infections of children 
MASSACHUSETTS EYE AND EAR INFIRMARY 
Staff— a jo. Dry clinic. 

A S MacMillan. Interpretation of sinus x rays- 

L. G Richards. Problems in bronchoscopy. 

C. T. Porter Orbital abscess, diagnosis and treatment 

L. A Schall. Cancer of the nose and sinuses 
MASSACHUSETTS MEMORIAL HOSPITALS 
Staff— 2. Operative dink. 

Harold L. Babcock Mastoidectomy. 
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OPHTHALMOLOGY 


Monday 

MASSACHUSETTS EYE AND EAR INFIRMARY 
F. II Verhoeff and William P. Beethav— a is Dry 
Clinic Cataract surgery 


CARNEY HOSPITAL 

Geoage Gacliarsi — a. Dry dime Suture and cataract 
extraction. 

LeRoy Ford— a Dry clinic. Orbital abscess in children 
Samuel T. Clarke— a. Contact lenses 


Tuesday 

BOSTON CITY HOSPITAL 
Jaiies^ J Regan and staff— 9 Symposium- Abnormal 

UNITED STATES NAVAL HOSPITAL 
James J. Regan— 9 Demonstrations of technique used 
in flight physical examinations, with discussions of 
United States Naval requirements 
Virgil G Casten— 10 30 Operations. 
MASSACHUSETTS EYE AND EAR INFIRMARY 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Edwin B Good ill, Ralph It Rccglfs, Merrill J 
King, and Herman Grossman— 9 Operations. 
Virgil G Casten — q Demonstration Neuro-opbtbsl- 
mology. 

Merrill J King— a is Dry clinic. Retinal separation 
Brfndan D Leakey— 3 15 Dry clinic Keratoplasty. 

MASSACHUSETTS MEMORIAL HOSPITALS 
William D Rowland, Joseph j. Sktrball, Edward L 
Perky, and Ralph H Hopkins— a Operative dime 
Cataract, glaucoma, and muscles 


Paul A Chandler, Fred S. Thor.ne, Trygve Gcnder- 
se.n, and Paul G Haim — 9 Operations. 

A\ ILLIAM P. Beetham— 9 Demonstration- Slit lamp. 
Paul A. Chandler— a ij. Dry chase. Glaucoma, indica- 
tions for operation 

Samuel T Clarke— 3 15 Dry clinic, Goniotomy; medi- 
cal treatment ol glaucoma. 

Wednesday 

MASSACHUSETTS EYE AND EAR INFIRMARY 
\\ iLLiAM P Beetuam, Samuel II \\ Ilkins, Brendan D 
I.pahey, and David G Cocan— 9 Operations 
GarrettI. Sv imva.v— 9 Demonstration Perimetry 
E. B. Dunphy— a ij Dry clinic Strabismus, orthoptic 
training 

Virgil G Casten— 3 rj Dry clinic. Strabismus, opera- 
tive treatment 

MASSACHUSETTS MEMORIAL HOSPITALS 
AA’illiam D. Rowland — g 30 Dry dime 

Thursday 

BOSTON CITY HOSPITAL 
James J Recav and staff— p Operations. 


ST. ELIZABETH’S HOSPITAL 
Hcch Donahue— 10 Operations Cataract extraction, 
decompression operation for primary glaucoma 


Friday 

CARNEY HOSPITAL 

Samuel T. Clarke and staff— 9 Operative clinic. 
MASSACHUSETTS FAT. AND EAR INFIRMARY 
Ben/auin Sachs and Josv G Jennings— 9 Operation 
Staff— 9 Demonstrations 

Samuel T Clarke Gonioxopy 
T L Terry— s i j Dry clinic and lantern demonstra- 
tions of pathological specimens 
\ r . H. Kazanjian— 3 ij. Dry dime Ophthalmoplastic 
surgery. 

MASSACHUSETTS EYE AND EAR INFIRMARY 
Scientific Exhibit 


Daily 

T. L Terry Pathotogical laboratory open for inspection 
David G Cocas Howe laboratory and library open for 
inspection 
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CHRONIC PERICARDIAL DISEASE 
Report of Twenty-Eight Cases of Constrictive Pericarditis 
ALFRED BLALOCK, M.D., F.A.C.S., Baltimore, Maryland 
C. SIDNEY BURWELL, M.D., Boston, Massachusetts 


I NFECTION of the pericardial cavity may 
be followed by complete or partial oblit- 
eration of the sac, bv extension of the 
reaction to the mediastinum and other 
surrounding structures with resulting adhe- 
sions, or simply by a variable number of be- 
nign adhesions which unite the pericardium 
and epicardium. This latter condition is usu- 
ally undiscovered during life since it rarely if 
ever results in untoward symptoms. Because 
of these facts, simple asymptomatic adhesions 
will be dismissed without further considera- 
tion. Even generalized union of the cpicardi- 
um and pericardium if nonconstricting may 
produce no significant disturbance of cardiac 
function. 

The condition in which there are adhesions 
that connect the heart and pericardium to the 
surrounding structures is known as mediasti- 
nopericarditis. It is believed that most cases 
follow rheumatic fever. Some instances of 
mediastinopericarditis are of interest from the 
viewpoint of surgical therapy, and they will be 
discussed subsequently. 

More interesting because of its frequency 
and better response to operative treatment is 
the condition in which the heart is compressed 

From th e Department of Surgery of Vanderbilt University 
School ’ and thC Department oI Medicine, Harvard Medical 


by dense scar tissue, usually known as chronic 
constrictive pericarditis. The major portion of 
this paper will be devoted to a consideration of 
this condition. Before beginning this, for the 
sake of completeness, one should mention the 
fact that there is an occasional patient without 
pericardial adhesions or scars in whom symp- 
toms referable to the heart result from dis- 
placement of this organ by a chronic inflam- 
matory process of the lung and pleura. It may 
be necessary to perform a thoracoplasty in 
order to allow the heart and great vessels to 
return to the normal position. 

Constrictive pericarditis and mediastino- 
pericarditis will be considered in the order 
named. 

Chronic Constrictive Pericarditis 

The treatment by operation of patients 
with chronic constrictive pericarditis consti- 
tutes one of the most gratifying chapters in 
the history of surgery of the heart. The sub- 
ject is not new but it is only in recent years 
that the frequency of both the disease and its 
response to operation have been appreciated. 
This is demonstrated by the fact that Church- 
ill (23) in 1929 was able to find in the litera- 
ture the reports of only 37 cases in which 
operation had been performed. Since that 
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time, pericardiectomy for chronic constrictive 
pericarditis has been carried out on 2 com- 
bined total of more than 60 patients in the 
Massachusetts Genera! Hospital in Boston, in 
the Lakeside Hospital in Cleveland, and in the 
Vanderbilt Hospital in Nashville. The diag- 
nosis has been made in each of these clinics on 
a good many other patients on whom opera- 
tion was not performed for various reasons. 
The reports in the literature indicate an in- 
creasing number of patients in whom the diag- 
nosis is made and the scar is removed. For 
example, quite recently, the results of 7 such 
operations were reported by Heuer and 9 were 
described by Harrington. 

DEFINITION 

Chronic constrictive pericarditis may be de- 
fined as a thickening and contraction of the 
pericardium or cpicardium or both to such an 
extent that there is interference with the 
normal action of the heart. It is generally 
agreed that the ability of the heart to dilate to 
the usual extent and hence to receive the 
normal quantity of blood during diastole is 
markedly diminished It is likely that the 
emptying of the heart is interfered with to a 
lesser degree. The pericardial sac may be 
completely obliterated or there may be areas 
in which the two layers are not adherent. The 
pericardium may or may not exhibit areas of 
calcification; usually it does not. Small col- 
lections of fluid may be trapped between the 
thickened epicaidium and pericardium Im- 
portant disease of the heart itself is rare except 
for atrophy of the myocardium in advanced 
cases, lhesc structural changes by interfering 
with the movements of the heart and blood 
lead to a recognizable clinical picture which 
will be described subsequently A photograph 
of an autopsy specimen is shown in Figure. 1 
and a photomicrograph of a section of this is 
given in Figure 2. 

REVIEW 

According to White (57). thc first c,car 
description of pericarditis was given by Lower 
in 1669 The condition was recognized by 
Lancisi in 1728, bj Morgagni in 1761, and by 
Laennec in 1819 Hope in 1839 expressed the 
belief that endocarditis coexists with pericar- 


ditis in the immense majority of cases and re- 
ported that he had never examined an autopsy 
specimen of complete adhesion of thc pericar- 
dium without finding enlargement of the heart. 
He wrote, 

“ Pericarditis, both acute and chronic, and (spe- 
cially that originating in acute rheumatism, fre- 
quently terminates in adhesion of the pericardium. 
Lancisi, \ icussens, Meckel, Senac, Corvisart, and 
more strongly than all Morgagni, are of opinion that, 
with a complete and ultimate adhesion, thc patient 
cannot live in a state of health. I know not bow >t is 
that Laennec and Bertrm and Bouillard have formed 
an opposite opinion The former states that he had 
opened a great number of subjects <0 affected, who 
had never complained of any derangement in the cir- 
culation or respiration, whence he infers that adhe 
Sion often does not in any respect interfere with the 
exercise of functions Bouillard, in his later work, 
adheres though with a slight qualification, to the 
same opinion." 

Hope continues in stating that his own ex- 
perience is entirely opposed to this doctrine. 

"Nor has the additional experience of seven ) ears, 
since the preceding sentence was written, afforded 
me reason to alter my opinion I have never seen an 
individual with complete adhesion o! thc pencar 
dium enjoj ing the most flourishing health ” 

Hope apparently realized that tuberculosis 
may be the cause of pericarditis 

"In scrofulous and phthisical individuals, tuber- 
cles are sometimes dev eloped in the false membranes 
of pericarditis and according to Laennec, this ma> 
cause the acute to pass into the chronic state, as fre- 
quently happens in the case of pleuritic and peri- 
toneal false membranes ” 

Chevcrs in 1842 disagreed with Hopes 
statements concerning the. frequent associa- 
tion of adhesive pericarditis and cardiac en- 
largement It was his impression that Hope’s 
views were correct only in those instances in 
which there was disease of heart valves as well 
as adhesive pericarditis When the valves 
were healthy, Chcvers observed a general dim- 
inution in the size 0/ the heart and a contrac- 
tion of its cavities He described 4 patients 
with thc autopsy findings in each case AH 
dearly had constrictive pericarditis None 
had an enlarged heart. In 2 of them, tubercles 
were described. He states: 

It will be observed that in the ca'es which J h*'* 
cited there is no evidence of the pericardial adhesions 
being ow mg to rheumatic inflammation : On the con- 
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Fig. i. This picture of an autopsy specimen shows the 
greatly thickened pericardium— epicardium overlying the 
left ventricle. It measured 3 centimeters in thickness at 
the base of the heart. The obliterated pericardial cavity is 
represented by the linear necrotic zone which is visible in 
some areas. The process was tuberculous in origin and ac- 
tivity was still present. Patient died less than 24 hours 
after entering the hospital. 

trary, the adhesion of the lungs to the pericardium, 
in several, renders it probable that it depended upon 
severe disease of the idiopathic kind.” 

That Chevers had a good understanding of 
the disease is illustrated by the following: 

“The principal cause of dangerous symptoms in 
cases of the above description appears to arise from 
the occurrence of gradual contraction in the layer of 
adhesive matter which has been deposited around 
the heart, compressing its muscular tissue, and 
embarrassing its systolic and diastolic movements, 
but more particularly the latter. Under these cir- 
cumstances, the circulation seems, after a time, in 
great measure to adapt itself to the encumbered con- 
dition of the heart. The ventricles, having become 
diminished in capacity, make up for this loss by the 
rapidity of their contractions (hence the small and 
rapid pulse, noticed in three of the above cases): 
while the main arteries, if not already diseased, adapt 
themselves to the dimensions of the cavities from 
which they arise. . . . The heart had, doubtless, for 
a long time continued to become more and more 
compressed, weakened, and embarrassed, by the 
gradual contraction of the adventitious structure 



Fig. 2. Photomicrograph of scar shown in Figure x. 
Many giant cells are present. Xioo. 


which surrounded it: distention of the great veins 
and abdominal viscera had necessarily followed; and 
the resulting anasarca, ascites, and effusion of serum 
into the pleura, in the second and third case, and 
also into the air cells of the lungs in the second, must 
have added still more to the obstruction with which 
the already almost powerless heart had to contend.” 

Concerning pericarditis associated with val- 
vular disease, Chevers stated: 

“It is evident, that if morbid contraction of any 
part of the valvular apparatus of the heart occurs 
coincidently with the first adhesion of the pericardial 
surfaces, the cavities behind the obstacle will have 
begun to suffer consequent dilation and thickening 
long before the adhesions have become so contracted 
as to exert much pressure upon their walls. And I am 
not prepared to maintain that a simply adherent 
state of the pericardium could materially check the 
occurrence of dilatation, should valvular contraction 
be set up at any subsequent period; but I must 
repeat, that it does not appear to me that we are at 
present in possession of the slightest definite proof 
that mere adhesion of its surface has any tendency 
to produce either dilatation or thickening of the 
heart.” 

Chevers found that there were recorded 
between 1835 and 1842, in the Museum In- 
spection Books, accounts of 47 cases in which 
adhesions of long standing were found uniting 
the pericardial surfaces. In 30 of these, the 
adhesions were general. 

“The fact, that in nearly one half of the cases of 
partial adhesion the heart retained its ordinary di- 
mensions, while in the remainder there was sufficient 
valvular disease to account for any enlargement that 
was present, would tend to prove that partial adhe- 
sion of the pericardial surfaces is not more liable to 
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produce hjpertrophy with dilatation than is the 
more complete form of the disease.” 

Wilks in 1871 agreed with Chcvers in his 
conception of constrictive pericarditis. He 
remarked: 

“I give six examples of cases where death was due 
apparently to adherent pericardium, and in looking 
through our post-mortem records I find that I might 
have added two or three more from every annular 
return Therefore the condition cannot be regarded 
as being a rare one A perusal 0/ these cases would 
almost incline me to offer the proposition that in a 
well marked case of disease with cardiac symptoms 
in young persons without any valvular bruit peri- 
cardial adhesions may be fairly expected In older 
persons, of course, we should look rather to degen 
cration of muscular tissue " 

In 1873, Kussmaul called attention to a 
decrease in pulse amplitude in inspiration 
Pick in 1896 gave a clear description of the 
differentiation of primary cirrhosis of the liver 
and chronic pericarditis The disease is fre- 
quently designated by his name but this usage 
can hardly be considered correct in view of the 
previous excellent descriptions. The probable 
reason for the attachment of Pick’s name to 
this condition is that it was at the time of his 
description that Weill and Delorme suggested 
resection of the pericardium for the relief of 
chronic constrictive pericarditis Carl Beck in 
1901, made a similar suggestion This opera- 
tion was first attempted by Henle in 1907 on 
a patient of Volhard’s The first successful 
result was reported by Rehn in 1920, the 
operation having been performed a number 
of years previously. 



At the time that Delorme was pleading 
for the employment of surgery in the treat- 
ment of constrictive pericarditis, a great sci- 
entist, the founder of modern light therapy. 
Niels Rybcrg Finscn, suffered from the dis- 
ease. A recent consideration of his illness is 
given by Hugo Roesler. Finsen became ill at 
the age of 23 and was partially incapacitated 
during the remaining 21 years of his life. The 
findings on physical examination included 
ascites, pleural effusion, enlarged liver and 
spleen, normal sized heart, slight peripheral 
edema, cyanosis at times, and increased ve- 
nous pulsations in the neck. He wished to 
avoid abdominal paracenteses and he reduced 
the rate of accumulation of ascites by low 
fluid intake, magnesia and ammonium chlo- 
ride He investigated extensively on himself 
the problem of water and salt metabolism and 
he placed himself on a low salt intake His 
death occurred the year following the receipt 
of the Nobel prize. At the autopsy (performed 
at his request), extensive pericardial disease 
with calcification and an absence of valvular 
disease were found The history of pulmonary 
hemorrhages suggests that the disease was 
tuberculous in origin 

The description of constrictive pericarditis 
by Volhard and Schmieden in 1923 is classic. 
It represents the greatest advance in the un- 
derstanding of the mechanism of the disease 
since the description by Cheversin 1842- Vol- 
hard made a number of important points. He 
pointed out that simple adhesions produce no 
symptoms while the thickened adhesions cause 
symptoms because the heart loses its capacity 



437 


BLALOCK, BURWELL: 


CHRONIC PERICARDIAL DISEASE 



I'ig. 5. Infra-red photograph of patient of Stewart and 
Heuer. a, Preoperative photograph; b, 3 weeks after peri- 
cardectomy; c, 4 months later; d, 10 months after peri- 
cardectomy; e, 17 months after pericardectomy. The 

to dilate sufficiently to carry out its work. 
Accrclio cordis or mcdiastinopericarditis, in 
which the primary disturbance is in systole, 
was differentiated from conerclio cordis or con- 
strictive pericarditis, and it was stated that 
there are intermediate types. Volhard stressed 
the disproportion between the maximal signs 
of peripheral congestion and the minimal 
signs of abnormality on examining the heart 
itself. The venous pressure was measured 
directly and the small heart in the presence of 
venous distention was commented upon. Vol- 
hard said that the neck veins collapse some- 
what in both systole and diastole. He con- 
sidered the increased pressure in neck veins as 
a most important point in differentiating the 
disease from cirrhosis. Seven patients with 
constrictive pericarditis were described by Vol- 
hard and good results were obtained in the 2 
operated upon by Schmieden. 

Youmans in 1926 reported 2 instances of 
calcification of the pericardium diagnosed dur- 
ing life and considered 94 collected cases in 
which the condition was found at autopsy. 
Coller incised in several directions the thick- 
ened pericardium of one of their patients. 
Definite improvement resulted despite the 
fact that no scar was removed. 


progressive decrease in the prominence of the veins, the dis- 
appearance of the ascites and the change in shape of the 
chest arc to be noted. (From Stewart, II. J., and Heuer, 
Cf. J. Xcw York St. J. Med., 1039, 39 : 218 3 -) 

Churchill (23) in 1929 reported the first suc- 
cessful resection of the pericardium for con- 
strictive pericarditis in the United States and 
stimulated a still growing interest in the prob- 
lem of the disease in this country. The second 
successful result was reported shortly after- 
ward by Bigger (8). 

Beck and Griswold (5) reported in 1930 the 
successful production of constrictive pericar- 
ditis in dogs by introducing Dakin’s solution 
into the pericardial cavity. The picture is 
practically identical with that observed in 
patients. This method not only permits the 
obtaining of additional information concern- 
ing the mechanics of the disease but also al- 
lows one to secure added practice with the 
performance of a very delicate operative pro- 
cedure which is carried out for the relief of 
the condition. 

There has been careful analysis of a group 
of patients by White (57), admirably recorded 
in the St. Cyr lecture and there has been a 
series of studies on the circulatory dynamics 
of patients by Beck and Griswold (5), Burwell 
and Strayhorn (21), Burwell and Flickinger 
(19), Burwell and Blalock (18), Stewart, and 
others. An important review of the subject 
was presented by Schur in 19.34. 
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»s the increase in systemic venous pressure. 
The term "systemic” is used because the pres- 
sure in the pulmonary veins in patients cannot 
be measured and because \ arious findings in- 
dicate that the congestion is more severe in 
the systemic than in the pulmonary area 
Quite aside from any other change, an increase 
in venous pressure in itself can lead to venous 
distention, to engorgement of the liver, to the 
formation of peripheral edema, to nosebleeds, 
and to the transudation of fluid into the pleu- 
ral and peritoneal cavities. The spinal fluid 
pressure rises with the venous It has been 
found in experimental animals (12) that the 
lymphatic pressure also rises with the venous 
pressure. The alterations in the circulation 
were described by Heuer and Stewart as fol- 
lows: 


Fig 6 Photograph of autopsy specimen shotting changes 
in inferior \ena cava and hepatic veins The viscera are 
Seen from behind The Jungs have been removed and the 
aorta and inferior vena cav a opened posteriorly On the 
right the inferior vena cava can be seen passing from below 
Upward to the “pars hepatica,” where there is marked con 
stnction, and into the right auricle of the heart The two 
large, most inferior openings are the renal veins The 
hepaUc veins are of small size and there are thrombi in 
some of them Two large hepatic veins opening above the 
constriction show narrow mg almost to the point of occlu- 
sion Note the greatly dilated veins on the dome of the 
diaphragm at the right 

PHYSIOLOGICAL CONSIDERATIONS 
Many of the physiological mechanisms that 
are important in the manifestations and treat- 
ment of this condition were understood and 
described by Cohnhcim 50 years ago as a 
result of his studies on the effects of fluid in 
the pericardial cavity. In considering the 
signs and symptoms of constrictive pericar- 
ditis, it is interesting that most of them are 
dependent upon two changes in the dynamics 
of the circulation Studies that were carried 
out by Burnell, Stray horn, Fhckingcr, Bower- 
man and others (18) have shown clearly that 
there are two simple mechanical disturbances 
behind the symptoms and signs which dis- 
tinguish this condition. First, there is a dimi- 
nution of the amount of blood pumped by the 
heart per minute and per beat and an inability 
to increase the output per beat This diminu- 
tion leads to weakness, fatigue, tachycardia, 
low pulse pressure, and a limited tolerance for 
exertion The second mechanical disturbance 


"Briefly, it was found in this group of patients 
that the arteriovenous oxjgen difference was in- 
creased, the venous pressure elevated, and the cir 
culation time prolonged, while the cardiac output 
per minute, the stroke volume and the cardiac index 
(cardiac output in liters per square meter of body 
surface per minute) w ere diminished." 

Thus, the alterations in constrictive peri- 
carditis include changes in the venous pressure 
■which arc similar to those in congestive heart 
failure and changes in the cardiac output and 
blood pressure which are somewhat similar to 
those observed in patients in shock. In the 
latter condition, however, the veins are usually 



t 7 Autopsy specimen, tuberculous pericarditis witb- 

luid but with activity. This is the stage of the disease 
tich it has been necessary to operate upon most ot our 
nts. Evidences of compression were not very marten 



439 


BLALOCK, BURWELL: CHRONIC PERICARDIAL DISEASE 


collapsed, in sharp contrast to the distended 
veins seen in constrictive pericarditis. 

Perhaps the alteration which is most re- 
sponsible for the production of signs and symp- 
toms is the marked increase in venous pres- 
sure. It has been observed by B unveil and 
Blalock (rS) that marked improvement may 
follow a reduction in the venous pressure with 
little or no increase in the output of the heart. 
Usually, however, the output of the heart in- 
creases following operation as the venous pres- 
sure falls and it is impossible to place the 
blame accurately. The dyspnea that most 
patients with constrictive pericarditis experi- 
ence on slight exertion is presumably due to 
the inability of the heart to increase its output 
adequately, and thus resembles the dyspnea 
suffered by normal persons after severe exer- 
cise. The edema, on the other hand, apparent- 
ly is not due to the diminished cardiac output 
but rather in the main to the elevated venous 
pressure. This is suggested by the distribu- 
tion of the edema, which is observed chiefly in 
the areas drained by the systemic veins (in 
which the pressure is much above the normal), 
while the volume flow of blood is necessarily 
reduced to the same degree in both peripheral 
and pulmonary circuits. 

Schur is of the opinion that the extracardiac 
factors are important in constrictive pericar- 
ditis. He states if the only element were back 
pressure from the heart that the signs and 
symptoms would be identical with those en- 
countered in any type of heart failure. There 
is marked interference with venous return in 
all cases of constrictive pericarditis and Schur 
believes this to be particularly true of the 
hepatoportal system. He says that the broad- 
ening of the hepatic vein orifices during in- 
spiration does not take place in the presence 
of dense adhesions of the heart, diaphragm, 
and neighboring structures. He agrees with 
Schmieden and Fischer (49) that systole of the 
heart is also interfered with rather seriously. 
The heart is fixed at the base and at the apex, 
and it cannot shorten sufficiently to perform 
its work effectively. It appears, as has been 
stated, that the disabilities of constrictive 
pericarditis arise chiefly from the fact that the 
heart cannot dilate to a normal extent during 
diastole. One is also impressed by the disturb- 



Fig. S. Autopsy specimen, tuberculous pericarditis, small 
amount of fluid, shaggy exudate. Little can be accomplish- 
ed by operating in this stage of the disease. 

ance of contraction and emptying which must 
be associated with an almost unyielding scar 
closely attached to the heart, and it seems 
likely that the heart could not put out a 
normal volume of blood per beat even if it 
could receive it. 

ETIOLOGY 

It is our contention, on the basis of evidence 
to be presented, that most instances of con- 
strictive pericarditis result from infection with 
tuberculosis. It is impossible to be certain as 
to the etiology' of many' of the reported cases of 
constrictive pericarditis since a clear differen- 
tiation is not made in the majority of the 
articles between mediastinopericarditis, con- 
strictive pericarditis, and simple nonconstrict- 
ing adhesions between the pericardium and 
epicardium. In addition, if the scar is healed, 
microscopic study will not usually reveal the 
etiology' of the disease. 

Wells found adherent pericarditis of various 
degrees in 57 of 1,048 autopsies. Of these 57 
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cases, 8 were due to rheumatic infection, 6 
were frankly tuberculous, and 43 were of un- 
determined cause. Regarding the last, he 
stated - 

“By the above process of exclusion it has been 
attempted to show that many cases of adherent peri- 
cardium are probably of tuberculous ongtn, although 
not showing any anatomical characteristics of tu 
berculosis However, it is to be understood that this 
is not the only cause.*’ 

It was his impression that the pericarditis in 
many instances was secondary to tuberculosis 
of the mediastinal glands. Concerning the 
differentiation of the rheumatic and tubercu- 
lous cases, he stated: 

“In the rheumatic there is a total absence of tu- 
berculous lesions in the mediastinal glands and 
lungs, the pleuritis existing is generally localized at 
the pleuropericardial surfaces, seeming to be second 
ary to the pericarditis, endocardial changes are usu- 
ally present, in all but one of those recorded, death 
is usually due to cardiac failure in the rheumatic, 
while this is the exception in the healed tuberculous 
pericarditis, the age of the subjects is, on the whole, 
j ounger in the rheumatic ” 

Trout in 1931 collected all cases of adhesive 
pericarditis in which operation had been per- 
formed The Delorme operation had been 
used in 43 of these and the Brauer procedure 
in 54 Concerning the etiology, he stated: 

“It is usually regarded that the unknown cause of 
rheumatism, or, in the nomenclature of today, 
‘arthritis from focal infection,’ is the chief etiologic 
factor in the production of these adhesions How- 
ever, in a brief review of some of the literature, I 
noted that various types of streptococci, pneumo- 
cocci, and staphylococci, and of tuberculosis, gonor- 
rhea, and influenza bacilli, etc , have been reported 
as being intimately connected with the causation of 
adherent pericarditis ” 

Smith and Wfllius of the Mayo Clinic found 
(at necropsy) 144 cases of chronic adherent 
pericarditis among 373 cases of pericardial dis- 
ease. Only 57 of the 144 patients had present- 
ed complaints that made the heart the major 
issue in the clinical picture The etiology was 
determinable in 73 of the 144 cases. Rheu- 
matic fever was the etiological factor in 21.5 
per cent, pulmonary and pleural disease in 
17.4 per cent, cardiac infarction in 62 per 
cent, syphilis 2 8 per cent, neoplasms in 2 8 
per cent, and tuberculosis m 2 1 per cent 

Schur in 1934 reported 17 instances of ad- 
hesive pericarditis, some of which had medi- 


astinopericarditis and others constrictive peri- 
carditis Tuberculosis was suspected of being 
the etiological agent in 5 of these, in none of 
which operation was performed Seven were 
believed to be rheumatic in origin The etio- 
logical agent was not established in the first 6 
patients upon whom pericardectomy was per- 
formed by Beck (4). 

Rothstein in 1934 collected all instances of 
adhesive pericarditis in children under 15 in 
which the condition had been treated by oper- 
ation. The total number of cases was 34 The 
etiological agent was thought to be acute rheu- 
matic fever in 16, tuberculosis in 9, and pjo- 
genic organisms in 2 The Brauer procedure 
was carried out in 23 of these, which would 
lead one to believe that the disease was medi- 
astinopericarditis. In the u remaining, peri- 
cardectomy was performed Four of these 
were supposedly tuberculous in origin Borch- 
ardt states that rheumatism is the most fre- 
quent cause of chronic adhesive pericarditis 
and that tuberculosis plays a relatively small- 
er r61e. Tuberculosis as the cause of the con- 
strictive pericarditis was proved in only 1 of 
the 7 patients reported by Hcucr and Stewart 

White (57) had the following to state con- 
cerning the etiology of the 15 cases of constric- 
tive pericarditis which he and Churchill re- 
ported 

“The etiology of the chrome pericardial disease 
can be assigned as follows tuberculous in two (ques- 
tionable in two others), pneumonia mth polyserosi- 
tis (including both plcuritis and pericarditis) in two, 
sepsis in one, rheumatism in none, uncertain or un- 
known in ten (in five of which, however, there was a 
definite history of acute pericarditis) ” 


White’s report is similar to our experience in 
that none of the patients had a rheumatic 
infection. He stated. 


“It is of further interest that a scnis of 1,000 chil- 
dren with the rheumatic infection studied in the 
House of the Good Samaritan in Boston, and fol- 
lowed over a period of ten years has shown, in not a 
single instance any evidence of chronic constrictive 
pericarditis, even though the heart was often sen 
ously involved in other respects and even thougn 
acute pericarditis had been noted in many cases uur 
mg their acute rheumatic infection ” 

Of the 28 patients with constrictive pericar- 
ditis that have been observed in the Y’andcr- 
bilt University Hospital in the past 1 r years, 
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the etiological agent in 21 was established by 
aspiration, operation, or autopsy. The etio- 
logical agent was the tubercle bacillus in iS 
and the Staphylococcus aureus in 3 cases. In 
several others,* there was suggestive evidence 
that the tubercle bacillus was the cause of the 
disease. Such a preponderance of tuberculosis 
as a cause of constrictive pericarditis is not 
confirmed by most of the reports in the litera- 
ture. However, these patients had pericardial 
fibrosis which was constricting, while many of 
the statements in the literature are concerned 
with adhesions of all types. 

The most striking generalization that can 
be made is that a constricting scar is a frequent 
result of tuberculous pericarditis and a rare 
result, if it ever occurs, of rheumatic pericar- 
ditis. In the latter infection, there is a sticky 
exudate of a fibrinous character which usually 
in a relatively short period causes the two sur- 
faces of the pericardium to become adherent. 
The acute injury is present but there is not 
the prolonged insult such as occurs in a tuber- 
culous infection. The differences in the pic- 
tures of the two are shown in Figures 3 and 4. 
In 3 of the cases here reported constriction oc- 
curred as a sequel to infection with pyogenic 
organisms. It appears that this is particularly 
apt to occur when operation for purulent peri- 
carditis is delayed. 

DIAGNOSIS 

The diagnosis will be discussed in part by 
enumerating the findings in a group of patients 
in the Vanderbilt Hospital. These patients 
have been studied carefully by Doctors C. S. 
Burwell, T. R. Harrison, FI. J. Morgan, David 
Strayhom, and others. A total of 28 patients 
with undoubted constrictive pericarditis have 
been observed in the past 1 1 years. The diag- 
nosis was confirmed at the time of operation in 
20 of these, in 3 there was only the clinical 
diagnosis, and in the 5 remaining, the pre- 
mortem impression was confirmed at autopsy. 

The ages of the patients ranged from 14 to 
77 _ years. The number of young patients in 
this series is less than that usually encoun- 
tered. Only 4 of the 28 patients were females. 
Twenty were white and 8 were colored. 

The patients have presented themselves for 
examination after illnesses varying from a few 


days to a number of years. Most of them had 
been ill for a number of months rather than 
years. In a certain number of cases the illness 
lias begun with a respiratory infection, but 
this was not always so. Most of the patients 
came complaining of weakness, fatigability, 
swelling of the abdomen, edema of the feet, 
and discomfort in the upper abdomen. Dysp- 
nea on exertion was frequent; dyspnea at rest 
was usually a late development if it occurred 
at all. On examination the impressive findings 
were those of systemic congestion; that is, dis- 
tended veins, high venous pressure, engorged 
liver, ascites, and peripheral edema. Pleural 
effusion was frequent; pulmonary edema was 
rare. These signs of congestion often remained 
essentially unchanged for wceksor even months, 
unlike those in most cases of heart failure. 
This group of signs, which point so strongly to 
failure of the right side of the heart, were com- 
bined with a normal sized or only slightly en- 
larged cardiac dullness, a fixed heart, distant 
heart sounds, and an absence of visible or 
palpable apex beat. The heart rate was rapid 
and the rhythm regular. Heart murmurs were 
absent. The blood pressure and pulse pressure 
were usually low. The pulse was small and 
diminished or disappeared during inspiration 
in all patients except one. Under the fiuoro- 
scope, the pulsations of the heart were found 
to be greatly diminished or absent. Examina- 
tion of the heart by the x-ray showed areas of 
calcification in some patients. In this connec- 

TABLE I. — SYMPTOMS AND SIGNS IN 2S CASES 
OF UNDOUBTED CONSTRICTIVE PERICARDITIS 

Per cent 


Distended veins ioo 

Increased venous pressure (1S0 to 390 mm. H-) 100 

Enlarged liver 100 

Edema (peripheral) 96 

Tachycardia 

Diminished pulsation (fluoroscope) too 

Paradoxical pulse 93 

Low pulse pressure 9- 

I'aint heart sounds g(, 

Ascites 89 

Pleural effusion 86 


Greatly enlarged heart. . . 
Pulmonary edema (gross) 

Hypertension 

Valvular disease 

Systolic retractions 

Auricular fibrillation 

Paroxysmal dyspnea 
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A Patients Cured or Greatly Improved 
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TABLE II.— CONSTRICTIVE PERICARDITIS— Continued 
D. Clinical and Autopsy Diagnosis 
Pericardectomy Not Performed 


Patient 

Age— Sex 

Duration 
of disa- 
bility 

Ascites 

Heart 

rate 

Tem- 

pera- 

ture 

Blood 

pressure 

mms. 

h&. 

Para- 

doxical 

pulse 

I-iv- 

er 

size 

Ab- 

sence 

pul- 

sation 

x-ray 

Venous 
disten- 
tion and 
pressure 
mms. 
HtO 

neu- 

ral 

elu- 

sion 

Etiology 

Tcri- 
car- 
dec- 
tomy 
— De- 
lorme 

Result 

Remarks 

34— \V. K. 

40 — M« 

2 yrs. 

+ 

So 

99 

1 gS/Sj 

*r 

~r 

Not 
done ? 

-f" 

257 

R 

L 

Tuberculosis 

1 So 

Died one day after admission 

Si— M. 1 

I 2 raos. I 

+ 

130 1 

103 ; 

x 20/100 

H 

-f 

-r 

4- 

R 

I. 



In hospital 5 weeks. Was believed to 
have effusion but had scar 

26 — E. N. 

So — F. 

4 mos. 

2 mos. 

tso 

toj 

101/8S 

+ 

+ 

*r 

m 

m 

Tuberculosis 

So 

Died 13 hours after admission 

27— S.N. 

70 — M. 

S mos. 

JL 

110 

102 

01/63 

+ 

+ 

T 

4* 

230 

R 

L 

Tuberculosis 

U 

Pericardium drained 5 weeks before 
death (Dr. HigKer). Pericardium 1 
cm. thick al autopsy 

3S — A. D. 

77— M- 

H 

-f 

IOO 

:oo 

i6o/po 

0 


? 

4* 

? 

L 

Tuberculosis 

No 



tion, it should be emphasized that calcification 
in the heart area may be due to factors other 
than disease of the pericardium. Further, 
calcification of the pericardium does not neces- 
sarily produce significant compression of tire 
heart. 

The electrocardiogram often showed small 
complexes and fiat T waves. Heuer and 
Stewart described the following electrocardio- 
graphic changes in their patients: 

“The electrocardiograms are of low voltage of 
QRS and T waves, and the latter may be ‘cove’ in 
form in leads I and II. The electrical axis may not 
shift or may shift only slightly, but too much em- 
phasis is not to be placed upon this finding. There 
may be slight left or slight right axis deviation.” 

White (58) made the following statements 
regarding a comparison of the electrocardio- 
gram in pericarditis and in coronary disease. 

“The S-T interval and T wave changes resemble 
to a certain extent those found in coronary disease, 
especially those in acute occlusion, namely a low ori- 
gin of the S-T interval with flattening or inversion 
of the Ts; there arc, however, two distinct differ- 
ences : (1) the T wave changes are usually consist- 
ently found downwardly directed in all three classi- 
cal leads in contrast to the opposite direction of Ti 
and Tj after coronary thrombosis, and (2) the Q 
waves are not exaggerated in pericarditis as they are 
m either lead 1 or lead 3 after acute coronary occlu- 
sion. In the chest lead (Lead 4) the T waves in acute 
pericarditis tend to be upright instead of normally 
inverted.” 

_ The combination of a severe degree of pe- 
ripheral congestion with a small quiet heart is 
the essential point in the recognition of con- 


strictive pericarditis. Edema is out of propor- 
tion to the dyspnea. The peripheral signs sug- 
gest heart failure, but the heart itself supplies 
no basis for such failure. In a certain number 
of patients ascites appears before any other 
accumulations of fluid and leads to a diagnosis 
of cirrhosis or of tuberculous peritonitis. In 
all our cases, however, there has been evi- 
dence of obstruction to both the superior and 
inferior caval systems. Although the ascites is 
impressive, the neck veins are engorged and 
the venous pressure (after removal of the 
ascitic fluid) is usually as high in the arms as 
in the legs. The venous pressure remains per- 
sistently elevated and it is not altered greatly 
by the removal of fluid from the pleural or 
peritoneal cavities. A photograph of a patient 
of Stewart, Heuer, et al., demonstrating the 
venous distention, is shown in Figure 5. An 
analysis of the 28 cases shows that certain 
signs and symptoms are conspicuous by their 
presence and that certain others are conspicu- 
ous by their absence. These are shown in 
Table I. This table emphasizes the frequency 
with which the signs of peripheral congestion 
are found and the infrequency with which the 
signs of endocardial disease, hypertrophy, and 
pulmonary congestion are observed. It em- 
phasizes the usefulness of the fluoroscopic ex- 
amination and the determination of the ve- 
nous pressure in the making of a diagnosis of 
constrictive pericarditis. Additional points of 
interest concerning these patients are given in 
Table II. 
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DIFFERENT! XL DIXGXOSIS 

In most cases, constrictive pericarditis can 
l>e readily recognized and the diagnosis can be 
made with confidence. Mistakes, however, 
can be made, and the following conditions, 
among others, should be taken into considera- 
tion in the differential diagnosis of constrictive 
pericarditis: 

i. Other t) pcs of pericardial disease, 

(a) fluid in the pericardium, 

(b) mediisiinopencanlitis, 

(c) polyserositis. 

1. Diseases of the heart, 

(a) tricuspid valve disease, 

<b) diseases accompanied by failure of the right 
ventricle: mitral stenosis, 
cor pulmonale, 

myocardial disease (especially that due to 
coronarv insufficiency). 

j. Kxtracardiac disease, 

(a) cirrhosis of the liver, 

(b) mediastinal tumors, 

(c) nutritional edema, 

(d) mult i [ile thrombosis of veins 

(e) conditions associated with marled in- 

crease in intrathoracic pressure. 

I. Other types of pericardia] disease, (a) 
Fluid in the pericardium may bring about 
cardiac tamponade with symptoms and signs 
(depending on rapidity of accumulation of 
fluid) similar to those of obstruction from peri- 
cardial constriction. If this is so, the fluid usu- 
ally leads to changes in the size and shape of 
the heart-pericardium outline which arc quite 
different from those seen in constrictive dis- 
ease. When, during the course of subacute 
pericarditis, the heart -pericardium shadow be- 
comes smaller and the signs of tamponade per- 
sist, the suggestion of the formation of a con- 
stricting scar is strong Noth and Barnes 
observed differences in the electrocardiograph- 
ic curve in acute and chronic pericarditis. In 
the acute form, there is often elevation of the 
RS-T segment and there may be exaggerated 
T-wavcs in the standard leads. In constrictive 
pericarditis, the T-wavcs arc usually flat or 
inverted and the QRS complexes small 

b. Mcdiastinopcricarditis is discussed else- 
where in this paper and will be ment ioned only 
briefly in this discussion of the diagnosis of 
constrictive pericarditis. It is important to 
make a correct diagnosis between these two 
types of pericardial disease, since their treat- 


ment is quite different, and since the treat- 
ment of the constrictive form may be highly 
successful. It is suggested, especially in older 
literature, that these two forms of fibrous 
pericarditis arc often associated, but this is 
not the experience of most observers in Amer- 
ica. Mcdiastinopcricarditis is usually a sequel 
of rheumatic pericarditis and is almost always 
associated with valvular disease (often mul- 
tiple) and with marked cardiac enlargement. 
Both valve disease and cardiac enlargement 
are rare in patients with constrictive pericar- 
ditis. Finally, since in mcdiastinopcricarditis, 
the heart is firmly bound by fibrous tissue to 
neighboring organs, there arc signs which indi- 
cate the tugging of the heart on these adjacent 
structures. These signs, such as systolic re- 
traction of the ribs and diaphragm, arc not 
observed in characteristic examples of con 
strictive pericarditis. 

c. Polyserositis, or the simultaneous in- 
flammation of several serous cavities, is usually 
due to tuberculosis It begins as an acute 
process with varying quantities of fluid and 
may progress to a chronic fibrous stale If 1 he 
latter stage is reached, it may lie difficult or 
impossible to differentiate it from chronic con- 
strictive pericarditis due to other causes In 
fact, wc know that true constriction and poly- 
serositis may occur at the same time White 
(57) states. “ Perihepatitis, perisplenitis, anil 
even frosting of the intestine itself may occur 
quite Independently of pericarditis or plcu 
ritis, they may be found associated or as iso- 
lated lesions." The points of most significance 
in assessing the relative importance of inflam 
mation and obstruction arc the type of fluid 
(evidence of inflammatory origin} and the 
venous pressure 

2. Diseases oj the heart (a) Tricuspid valve 
disease brings al>out circulatory changes simi- 
lar to those caused by consfnetiie jx-ricar- 
ditis and therefore may be associated with 
similar signs Both lesions offer an obstacle to 
the entry of Mood into the heart, in one case 
an obstructive valve lesion in the other inter- 
ference with ventricular dilatation Tricuspid 
disease Is usually accompanied by other valve 
disease, bv enlargement of the right auricle, 
and by veins which exhibit pulsation with 
x cntricular s> stole 
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b. Conditions accompanied by preponder- 
ant failure of the right ventricle include mitral 
stenosis, cor.pulmonale, and occasionally myo- 
cardial disease. Right ventricular failure pro- 
duces peripheral congestion similar to that of 
constrictive disease except that the congestion 
of muscular failure is more apt to fluctuate in 
severity than is that of mechanicaL obstruc- 
tion. In addition, such cases of failure rarely 
exhibit pulsus paradoxus, and they usually 
show cardiac enlargement and other evidences 
of heart disease. A patient with cor pulmonale 
due to pulmonary vascular disease may show 
cyanosis, local signs of pulmonary disease, and 
a large right ventricle. 

Myocardial disease may produce special dif- 
ficulties, as exemplified by the following case : 

H. M., white male, aged 44 years, entered the 
Vanderbilt Hospital on May is, 1935. complaining 
of “abscess in chest.” He was stabbed in the pos- 
terior part of his right chest 2 months previously 
with a long large knife. There was profuse bleeding 
from a sucking wound. The opening was closed and 
he remained in bed for a week. However, daily tem- 
perature elevations increased and he became dysp- 
neic 3 weeks following the injury. Shortly following 
this, the old wound opened spontaneously and pus 
drained for a week. The shortness of breath was less 
marked following the drainage. In a few days, the 
wound again healed and subsequently opened spon- 
taneously. The patient had lost 30 pounds during 
his illness. The past history was negative. 

On examination, it was found that the patient had 
a chronic empyema on the right. In the right scapu- 
lar line, there was a recent wound extending from 
the eighth to tenth interspaces with a small sinus 
near its center. There was a small amount of drain- 
age from it. X-ray examination revealed hydro- 
pneumothorax on the right with marked fibrosis on 
the left. The empyema cavity was given adequate 
drainage by rib resection on May 17. He insisted 
upon leaving the hospital several weeks later, at 
which time the cavity held 100 cubic centimeters. 

The patient re-entered the hospital on September 
27, 14 weeks following his discharge. One week after 
having left the hospital, his physician injected' some 
paste into the cavity. The opening closed shortly 
thereafter. The patient became short of breath 3 
weeks prior to his return to the hospital and fullness 
of the abdomen and edema were noted. On examina- 
tion, the patient was found at this time to be short 
of breath and cyanotic. The superficial veins were 
quite prominent, the pressure being 238 millimeters 
of water by a method rarely registering over 120 
millimeters in a normal person. There was edema of 
the lower extremities and the sacral region. The 
pulse volume was small and distinctly paradoxical 
in character. The arterial blood pressure was 98/80. 


The heart was somewhat enlarged and showed very 
little pulsation under the fluoroscope. The sounds 
were distant and no murmurs were heard. The liver 
edge extended well below the costal margin. The 
impression of Dr. Hugh Morgan was as follows: 
“Pleuromediastinopericarditis. It seems probable 
that the obstruction to inflow of blood to heart is 
about the cavae and that we are not dealing with a 
generalized constrictive pericarditis.” 

An exploration of the pericardium was decided 
upon and this was carried out 4 days following his 
admission. The pericardium looked essentially nor- 
mal and no abnormality was encountered except for 
the escape of a small amount of blood tinged fluid 
upon opening the cavity. There were no adhesions 
between the heart and pericardium. Incision was 
closed without drainage. Wound healed and pa- 
tient’s condition remained the same for 10 days when 
he became suddenly worse and died 2 days later. 

An autopsy was obtained, and the following ob- 
servations were made. The left pleural cavity con- 
tained 600 cubic centimeters of fluid and the peri- 
toneal cavity 2,000 cubic centimeters. A pasty mass 
was found in the right pleural cavity. The pericar- 
dium was essentially normal. The superior and in- 
ferior vena cavae appeared normal. The heart 
weighed 550 grams, and the musculature was pale 
in color and flabby in consistency. There was a large 
mural thrombus on the posterior wall of the right 
auricle and also one about 3 centimeters in diameter 
on the posterior lateral surface of the left ventricle. 
On cut section the musculature at the apex of the 
right ventricle showed several small depressed areas 
about one-fourth centimeter in diameter which were 
of a dull red color. They were also present in the left 
ventricular wall. Microscopic study showed thick- 
ening of the endocardium and many phases of de- 
generation and necrosis of the myocardial fibers. 
There were large areas of fresh hemorrhage scattered 
throughout the myocardium and in these areas, 
necrosis of the muscle cells was pronounced. The 
muscle fibers were everywhere hypertrophied and 
the nuclei were large and vesicular. In most areas, 
however, they were fragmented and stained irregu- 
larly. The liver presented a uniform picture of acute 
necrosis of all the parenchymal cells surrounding the 
central veins. The impression from autopsy was that 
the patient died of cardiac dilatation and hypertro- 
phy, myocarditis and endocarditis. This case is 
cited to show that some of the signs seen with con- 
strictive pericarditis may be present in other condi- 
tions and to emphasize that it is not any single sign 
but a total picture that is distinctive. 

A combination of right ventricular failure 
with a small amount of pericardial fluid led 
in another case to an incorrect diagnosis of 
constrictive pericarditis. 

E. A., a white female, aged 35 years, entered the 
hospital on December 8, 1934, complaining of “swell- 
ing of abdomen.” 
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Nice months previously, the patient noticed that 
her abdomen was increasing in size, and edema of the 
feet and face appeared. This was follow ed by short- 
ness of breath. She became extremely weak and 
complained of palpitation and dizziness. She was 
treated with diuretic drugs and digitalis and some 
improvement followed, but the dyspnea and edema 
never disappeared entirely. There had been fre- 
quent attacks of epistaxis during the a months pre- 
ceding her admission, and nausea had been present 
for a week. There had been a gain in weight of 13 
pounds during the illness. 

The face was swollen and the superficial veins of 
the entire body were unusually prominent. The re- 
tinal veins were distended The pressure in veins of 
the arms and legs was 17a millimeters water. There 
was evidence of a slight increase in the size of the 
heart-pericardium by both physical examination 
and x-ray. The pulsations of the heart were indis- 
tinct under the fluoroscope. The blood pressure was 
118/104 millimeters mercury and the pulse was be- 
lieved not to be paradoxical. There was a good deal 
of fluid in the left pleural cavity. The liver extended 
seven fingers breadth below the right costal margin 
in the midclavicular line and there was evidence of 
free fluid in the peritoneal cavity. The temperature 
was 101 degrees F. and the pulse 100. The electro- 
cardiographic tracing showed (1) notched QRS in 
all leads, and (2) no shift in axis. The cerebrospinal 
fluid pressure was 210 millimeters water 

She developed a generalized macular rash which 
was associated with a cough and an increase in tem- 
perature, and she died 23 days following her admis- 
sion to the hospital. An autopsy was obtained. The 
peritoneal cavity contained one liter of straw colored 
fluid and each pleural cavity approximately 1,200 
cubic centimeters. There was a small pericardial 
effusion (34a c.cm.) and there was an extensive and 
obviously important degeneration of the right ven- 
tricular muscle on the basis of vascular disease 
This involvement of the right ventricle appeared to 
account for the congestive phenomena. The peri- 
cardial effusion probably accounted for the reduced 
pulsation. The combination of pure ventricular 
failure with a small amount of pericardial fluid was 
mistaken by us for constrictive pericarditis. 

3. Exlraeardiac disease, (a) Portal cirrho- 
sis. There should be little difficulty in differ- 
entiating constrictive pericarditis from portal 
cirrhosis of the liver. The possibility of confu- 
sion is illustrated by the fact that a number of 
patients with constrictive pericarditis have 
had an omentopexy, usually without benefit. 
The absence of a history suggestive of cirrho- 
sis of the liver, the presence 0/ a paradoxical 
pulse, the elevated pressure in the neck and 
arm veins, and the decreased pulsations of the 
heart should serve to make the diagnosis of 
chronic constrictive pericarditis. It is well to 


remember that both diseases may be present. 

An example of chronic constrictive pericar- 
ditis, which had been diagnosed erroneously as 
cirrhosis of the liver, is presented in detail. An 
omentopexy had been performed in an effort 
to improve his condition. 


E. E., a white male farmer of 2r yean, entered 
the Vanderbilt University Hospital on August u, 
*934. complaining of swelling of the abdomen and 
shortness of breath. 

On December 28, 1929, 5 years before admission, 
this patient began to ache throughout his body. 
His physician said that he had either influenza or 
pneumonia He went to bed and remained there 3 
days before returning to work. Approximate!) 2 
weeks after returning to work, the patient began to 
be short of breath. A diagnosis of empyema was 
made: a resection of two ribs on the left side was 
performed, and pus was encountered in the pleural 
cavity. He was in the hospital for 9 days and upon 
getting out felt quite well for 2 or 3 weeks. Shortly 
thereafter he noticed swelling in sundry parts of his 
body in the following order: scrotum, legs and thighs, 
abdomen, arms, face and eyes. The swelling of the 
face was quite marked in the morning but disap- 
peared during the day. Coincident with the general 
lzed edema he became more short of breath. He did 
not feel strong enough to return to work. In April, 
*930, be was given diuretics which reduced the 
amount of edema, and he felt much better for about 
S months when his abdomen began to enlarge again. 
In the summer of 1931, he went to a hospital where 
he remained for 4 7 days Three abdominal paracen- 
teses were performed and 13, 8, and 9 liters of fluid 
were removed from bis abdomen. An omentopexy 
was performed during this stay in the hospital Fol- 
lowing his discharge, he got along fairly well until 
the winter of 1933 when he began having mild chills 
with fever at intervals Several times be coughed 
up small amounts of blood. In March, 15134, while 
loading hay, he was struck on the left side of the 
abdomen by a hay fork which he was using. After 
this blow his abdomen was tender to pressure, and 
began to increase gradually in size On April 26, 
1934, he again entered another hospital for a period 
of 19 days. Fluid was withdrawn from his right 
chest at that time. Following this, it was necessary 
for him to return to the hospital on several occasions 
and on each visit fluid was withdrawn from the 
chest The patient had been at home for 6 weeks 
previous to his admission to the Vanderbilt voi- 
vemty Hospital 

On examination he was found to be a poorly nour- 
ished white male who did not appear acutely ill. He 
was slightly dyspr.eic while lying flat w bed. There 
was marked engorgement of the neck veins when ne 
was lying flat in bed, but this prominence of the veins 
disappeared when he sat up. There was marked full- 
ness of the lower half of chest, with definite increase 
in the anteroposterior diameter. Expansion was 
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limited on both sides, and this limitation vras most 
marked on the right. There was dullness (in some 
areas flatness) over the entire right chest, with 
markedly diminished breath sounds. The left chest 
was resonant throughout except for dullness in the 
layer half of the back. There were diminished breath 
sounds in this area. The heart sounds were distant; 
there were no murmurs. There was no shifting of the 
cardiac dullness with change in position. The veins 
of the chest wall were unusually prominent. 

The abdomen was distended. There was a definite 
fluid wave and shifting dullness was present. The 
liver was felt 6 centimeters below -the right costal 
margin. The edge of the liver was firm and smooth. 
There was a hernia at the lower part of an abdominal 
scar. 

The temperature was gg degrees F., the pulse ra.te 
120 per minute, respirations 21, and the arterial 
blood pressure was 90/60 millimeters mercury. 

The x-ray report at the time of this admission was 
as follows; "There has been a resection of the left 
ninth rib posteriorly. Slight thickening of the pleura 
in the left costophrenic angle. Practically complete 
obliteration of the right lung field due to fluid and 
thickened pleura. The right border of the heart is 
not made out. Practically no pulsations seen in the 
cardiac shadow on the left side. No activity seen in 
the left lung.” 

Electrocardiographic study revealed notched 
QRS in all leads and no shift of axis. 

The patient was discharged from the hospital 
September 2, 1934, and readmitted September 24, 
1934. During this time his condition had remained 
practically the same. The venous pressure at the 
time of second admission was 195 millimeters water. 
The circulation time, arm to carotid, was 52 seconds 
by the sodium cyanide method. After further 
observation it was decided that this patient should 
have a decortication of the heart. 

Operation was performed October 4, 1934. A left 
parasternal incision was made and the third, fourth, 
and fifth costal cartilages, together with parts of the 
ribs, were removed. There were many dilated veins 
beneath the cartilages. No cardiac pulsations were 
visible when the pericardium was exposed. Incision 
was made through a thickened scar which was 7 
to 10 millimeters in thickness. Good pulsation of 
the heart was noted after a part of the scar had been 
removed. An area of scar approximately 6 by 6 cen- 
timeters was cut away. A great deal more of the 
scar which was not removed was freed from the 
heart. Good pulsations resulted. The wound was 
closed without drainage. Microscopic sections 
showed a thickened, fibrous membrane which was 
quite vascular on its outer surface. 

Following the operation, the patient made a slow 
but progressive improvement. He returned to the 
hospital approximately 1 year following the peri- 
cardectomy for repair of the hernia at the site of the 
omentopexy. He has been performing hard manual 
labor for the past 5 years. Normal pulsations of the 
heart are visible under the fluoroscope. 


b. Mediastinal tumors. A tumor which is 
located in such position that it compresses the 
superior and inferior vena cavae may be asso- 
ciated with findings which are quite similar to 
those caused byconstrictivepericarditis. There 
is less apt to be a general suppression of the 
pulsations of the heart in the patient with a 
mediastinal tumor, and more apt to be a 
greater venous pressure in one caval area than 
in the other. 

c. Nutritional edema. The differentiation 
between edema due to constrictive pericarditis 
and nutritional, which it may simulate, de- 
pends primarily on the determination of the 
venous pressure and the concentration of se- 
rum proteins. The former is elevated in con- 
strictive pericarditis and normal in uncompli- 
cated nutritional and nephrotic edema. The 
serum proteins (and colloid osmotic pressure) 
are lowered in nephrosis and nutritional edema 
and normal or only slightly lowered in con- 
strictive pericarditis. Nutritional edema, how- 
ever, occurs as a complication of many other 
diseases, including chronic heart disease, and 
hence may add to the edema of constrictive 
pericarditis, the lowered serum proteins aug- 
menting the edema-producing effect of the 
increased venous pressure. Under these condi- 
tions the relative importance of the nutritional 
factor may be judged from the level of the 
serum proteins or the colloid osmotic pressure. 

d. Multiple thrombosis of veins. A patient 
with multiple thrombosis of veins has been 
observed who presented a picture highly sug- 
gestive of chronic constrictive pericarditis ex- 
cept that the pressure in the tributaries of the 
superior vena cava was slightly lower than 
that usually found in the latter condition. A 
description of this case follows. 

0 . A. A., colored, aged 19 years, entered the Van- 
derbilt University Hospital January 2, 1936, with a 
complaint of “swollen sore stomach and headaches.” 
Slight weakness and shortness of breath was ob- 
served 2 years previously. Seven months prior to 
admission, he noted enlargement of the abdomen 
and a mass was felt extending below the costal mar- 
gin. The mass was somewhat tender to pressure. In 
addition, he had had some pain of both the right and 
left sides of the chest. The findings on examination 
included prominent veins of the abdomen and chest, 
a greatly enlarged liver and spleen, and' dullness in 
the flanks. The arterial blood pressure was 155/130. 
The venous pressure in an arm vein was 125 milli- 
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meters water. The red blood cell count was 7,000,000 
and the hemoglobin 16 grams. Fluoroscopic exami- 
nation of the heart showed definite but small pul 
sation*. 

An exploratory laparotomy was performed, and 
the veins of the omentum were found to be tremen- 
dously enlarged and distended. The liver was greatly 
enlarged and quite dark m color. The spleen was 
enlarged and hard There was a moderate amount of 
free peritoneal fluid. The impression was that there 
was partial obstruction of the hepatic veins The 
patient died subsequently and an autopsy was per- 
formed There « as a definite constriction of the in- 
ferior vena cava as it passed through the groove in 
the liver. At this point the circumference of the vena 
cava was only 2.5 centimeters whereas its circum- 
ference was 7.5 centimeters at the level of the en- 
trance of the renal veins. The constricted area was 
8 centimeters long The wall of the vein was thick- 
ened, apparently due to fibrous tissue. The hepatic 
vein orifices were smaller than normal and several 
container! thrombi In addition, there was throm- 
bosis of the splenic vein. The pericardium and heart 
were normal. A photograph of the veins is shown in 
Figure 6. 

e. Conditions associated with a marked in- 
crease in the intrathoracic pressure may be 
confusing and occasionally there may be diffi- 
culty in differentiating diseases such as chron- 
ic asthma from constrictive pericarditis. In 
these conditions the heart is usually small and 
the venous pressure is elevated. A paradoxical 
pulse may be present. Differentiation may be 
made on the basis of signs of pulmonary dis- 
ease. 

INDICATIONS FOR AND TIME OF OPERATION 

It is generally agreed that an acute pyogenic 
pericarditis should be drained and that an 
acute tuberculous pericarditis with a large 
accumulation of fluid should be treated by 
aspiration rather than by open drainage. It is 
accepted that when constriction is associated 
with a pyogenic infection, an appropriate 
amount of thickened pericardium should be 
removed, and the infected area should be 
drained. It is generally agreed that a pericar- 
dectomy should be performed when a patient 
has constrictive pericarditis of marked degree 
due to a process, tuberculous or otherwise in 
origin, which is healed or inactive. If the dis- 
ability is only partial and is not progressing, 
operation may be postponed with the hope 
that it will not be necessary. If one is con- 
vinced that an operation trill be necessary', 


there is danger in postponing it after the 
chronic stage of the disease has been reached. 
Delay results in greater atrophy of the myo- 
cardium and the dangers of entering the heart 
cavities during the decortication and of dila- 
tation of the heart at and subsequent to the 
operation are increased. In other words, peri- 
cardectomy is indicated when the active pro- 
cess has been replaced by a healed sear and 
before marked cardiac muscular atrophy oc- 
curs. 

It is obvious that the patient does not al- 
ways present himself at this ideal time. There 
is a variation in the time required for an 
active tuberculous infection to become healed. 
It may be stated in general that an interval of 
at least 6 months and preferably a longer time 
should separate the initial infection and the 
removal of the scar. As will be pointed out 
subsequently, however, the unfavorable course 
of the patient may render imperative an 
earlier operation. 

There is a difference of opinion as to the 
attitude which should be adopted when the 
constriction is caused by a thickened pericar- 
dium and epicardium in which a tuberculous 
infection is still present and when the patient’s 
condition is becoming progressively worse. A 
frequent occurrence in tuberculous pericar- 
ditis is the development of increased signs of 
systemic congestion as the fluid disappears 
from the pericardium and as the heart-peri- 
cardium shadow becomes smaller. The pa- 
tient who has constriction and an active 
tuberculous infection has both as causes for 
his signs and symptoms, and the treatment is 
unusually complicated. Most of the patients, 
studied and operated upon by us, have had 
activity in the sense of demonstrable tubercles 
in the pericardium and epicardium but have 
not had proliferative activity with fluid. The 
stage of the disease that has been present in 
most of our patients at the time of operation 
is demonstrated in Figure 7 and the more 
active proliferative stage in which operation 
should be avoided, if possible, is shown m 
Figure 8. 

Volhard expressed the opinion that the pro- 
liferative stage of tuberculous pericarditis is 
not well suited for operation. Churchill (*l) 
staled: 
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“ Active tuberculosis of the pericardium may pro- 
duce the entire syndrome of chronic constrictive 
pericarditis. The point at issue is whether operation 
can be effective if performed during the active phase 
of the infection. The reports in the literature of 
operations performed during this period are uni- 
formly discouraging and confirm our personal ex- 
perience.” 

The authors agree entirely that the operative 
procedure is easier and that the mortality rate 
is lower if operation can be postponed until 
the tuberculous process has become inactive. 
Such has not always been possible in our 
experience because of the unfavorable course 
of the disease. The general policy which has 
been adopted is that the operation should be 
deferred during the active stage as long as the 
patient’s condition is stationary or is improv- 
ing. If, however, the patient is losing ground 
and the venous pressure is rising despite the 
fact that the heart-pericardium shadow is de- 
creasing, indicating the disappearance of fluid, 
operation should be proceeded with even 
though some activity is still present. Even in 
the presence of proliferative activity without 
fluid, operation may be practicable and the 
decision for or against it should be made on 
the basis of the severity of the interference 
with the circulation rather than on the basis 
of the presence or absence of activity of the 
tuberculous process. One has to evaluate the 
relative roles of constriction and of infection. 
If constriction is responsible for most of the 
symptoms and signs, operation is indicated; if 
infection is responsible for the predominating 
features of the illness, nonoperative treat- 
ment is to be preferred. If both infection and 
obstruction are important in producing the 
disability, one should attempt to make the 
difficult decision as to therapy after balancing 
the advantages and disadvantages of opera- 
tive and nonoperative treatment. 

This discussion would be incomplete with- 
out a consideration of the treatment of pa- 
tients in whom the obstruction is only moder- 
ately severe. Since a moderate amount of 
danger in association with pericardectomy is 
inescapable, nonoperative treatment is usu- 
ally advisable if the disease is not progressive 
and if the disability is not severe. Under these 
circumstances, measures such as the restric- 
tion of fluid and salt intake, the use of diur- 


etics and the aspiration of serous cavities, if 
indicated, will usually add to the comfort and 
reduce the incapacity of patients. Digitalis is 
not effective save in the rare cases in which 
there is heart failure as well as obstruction. 

In summary, one should realize in consider- 
ing the indications for and the time of opera- 
tion that successful therapy is dependent upon 
the ability of the surgeon to remove enough 
scar to release the heart, upon the capacity of 
the weakened heart muscle to perform its 
work, and upon the nonprogression of the in- 
citing disease. The decision as to therapy is in 
many instances a difficult one to make. 

THE OPERATION 

Preoperative treatment. After it has been 
decided that pericardectomy is indicated, the 
patient should be got into the best possible 
condition. This consists in the main of reduc- 
ing to a minimum the results of the pericardial 
constriction, that is, the edema, ascites, and 
pleural effusion. This part of the treatment is 
similar in most respects to that of heart failure. 
The patients should be placed on a low salt 
diet (approximately 2.0 grams daily) and the 
fluid intake should be limited to approximate- 
ly 1,500 cubic centimeters daily. If the blood 
studies show a reduction of plasma proteins, 
which is a frequent finding, a high protein diet 
should be given. Large accumulations of fluid 
in the pleural or peritoneal cavities should be 
removed by aspiration. Any one of a number 
of diuretics may be used in an attempt to 
cause the disappearance of edema. There is a 
variation in the individual response to these 
agents. The advice of Heuer and Stewart is 
as follows: 

‘‘Of the drugs used to mobilize fluids, mercupurin 
has been found to be the most satisfactory. It is usu- 
ally given in 2.0 cubic centimeter doses intrave- 
nously at 3 day intervals. To some patients ammo- 
nium chloride, 3 grams per day, was given at the 
same time to enhance the diuretic effect. Theocal- 
c ' n > 4-3 grams daily, urea, 30 cubic centimeters of a 
5° per cent solution, twice daily and aminophyllin 
0.1 gram 3 times per day were all tried but with less 
effect.” 

Regardless of the agent used, the patient 
should be rendered free of as much excess 
fluid as possible. It is particularly important 
that large accumulations of fluid in the pleural 



SURGERY, GYNECOLOGY AND OBSTETRICS 


cavities should be removed prior to the anes- 
thetic and operation. 

An interesting question is concerned with 
whether or not patients with constrictive peri- 
carditis should be digitalized, and particularly 
so when operation is contemplated. Harrison 
and Leonard have shown that digitalis de- 
creases the output of the heart of normal dogs. 
Bunvell, Neighbors, and Regen (20) found 
that it decreases the cardiac output in normal 
men. Bunvell and Strayhom (21) found in a 
patient with constrictive pericarditis that dig- 
italis decreased the cardiac output per minute 
due chiefly to a decrease in rate with little 
change in the output per beat. Harvey and 
Whitehill state: 

"Inasmuch as these patients seem abnormally 
sensitive to digitalis and develop cardiac arrhyth- 
mias with small doses, and since the heart failure is 
usually due to cardiac tamponade, the drug, gener- 
ally, is not indicated In those patients w ho continue 
in failure after the pericardial fluid has been re- 
moved. particularly the older ones tilth arterio- 
sclerosis, it might be useful " 

Bunvell (16) states that there are 3 important 
exceptions to the general rule of the nonuse- 
fulness of digitalis in these patients' the occa- 
sional patient who has auricular fibrillation 
with tachycardia in addition to pericardial 
obstruction; the patient about to be subjected 
to pericardectomy whose possibly atrophied 
myocardium may have imposed upon it in- 
creased demands if the operation relieves the 
obstruction to inflow, and the patient who has 
both obstruction and myocardial insufficiency 

Preanesthetic sedatives should be given in 
moderate amounts but not to the extent that 
the respirations are depressed Compatible 
blood should be available for transfusion in 
case such is found to be necessar> as a result 
of copious bleeding during the operation 
Fluids, including blood, should not be intro- 
duced^intravenously unless absolutely neces- 
sary’. 

The anesthetic. There is no unanimity of 
opinion as to the most desirable anesthetic 
agent for this operation Most surgeons are 
agreed that general anesthesia is indicated be- 
cause of the magnitude of the procedure and 
of the possibility of the accidental injury of 
the heart muscle and of opening one or both 
pleural cavities It is because of the latter 


possibility that Churchill (24) uses intra- 
tracheal anesthesia, the gas-oxygen-ether se- 
quence being employed Of the 7 patients 
subjected to pericardectomy by Heuer, 4 were 
anesthetized by the open drop ether method, 
2 with drop ether administered through an 
intratracheal tube (Magill), and ethylene- 
oxygen-cther mixture was used in the remain- 
ing patient. Harrington used cyclopropane as 
the anesthetic agent in the 9 patients on whom 
pericardectomy was performed. This was ad- 
ministered through a tightly fitting mask but 
he cautions that an intratracheal tube should 
be available for use if necessary. In the au- 
thor’s experience, the agents which have been 
used include local alone, local combined with 
nitrous oxide and oxygen, with cyclopropane 
and oxygen and with gas-oxygen-ether. Our 
ro utin e at present consists of local infiltration 
for the incision and removal of bony structures 
followed by the gas-oxygen-ether sequence 
during the time that the pericardial scar is 
being temoved. Usually an intratracheal tube 
is not employed. The mosrunsuitable agent 
that wc have used is nitrous oxide.,' It is impos- 
sible to obtain satisfactory anesthesia without 
causing anoxia. There is a pre existing impair- 
ment of the circulation of the heart muscle as 
well as structures elsewhere and it is unwise 
to cause additional anoxia 

The impression exists, without definite proof, 
that cyclopropane may exert toxic effects on 
the heart Robbins and Baxter (44) found 
that the cardiac irregularities which develop 
at the time of, or soon after, respiratory arrest 
as caused by cyclopropane are not due to the 
anesthetic agent itself but to anoxemia. They 
noted further (45) that cardiac irregularities 
which are observed in dogs under cyclopro- 
pane anesthesia after premedication with mor- 
phine may be abolished by barbital or amytal 
In view of these findings, it appears that a 
barbiturate rather than morphine should be 
employed when cyclopropane is to be used 
As stated previously, it is our impression that 
gas-oxygen-ether is preferable to oxygen-cy- 
clopropane in operations on the heart.. 

Beck and his associates (3, 6) found in ani- 
mals that exposure of, the heart and great ves- 
sels to atmospheric*air pressure results in a 
significant reduction An the cardiac output. 
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As a result of these observations, they recom- 
mended the revival of the use of the Sauer- 
bruch negative pressure chamber. One of us 
(A. B.) was unable to confirm the experiment- 
al observations under slightly modified condi- 
tions (10). At any rate, a diametrically oppo- 
site viewpoint to that of Beck is expressed by 
Churchill (24). He states: 

“While Beck focuses his attention upon failure of 
the peripheral circulation from a reduced filling of 
the heart, I consider the real hazard of the operation 
to lie in exposing the weakened musculature of the 
heart after it has been released from the scar to too 
great a venous return. From this point of view the 
effect of atmospheric pressure on the surface of the 
heart would be welcomed. I have deliberately at- 
tempted to reduce the venous return to the heart 
during and immediately following the operation.” 

Measures which may be used to reduce the 
venous return, include the upright position 
and the reduction of the blood volume by 
bleeding. However, as Churchill has empha- 
sized, it must be remembered that a reduction 
in the effective venous pressure may be dan- 
gerous if the heart is not relieved of its con- 
stricting scar. 

Position of patient. The patient should be 
placed on the operating table on his back in 
either the recumbent or semirecumbent posi- 
tion. Churchill (24) and Schmieden (48) pre- 
fer a slightly upright position, using a dental 
chair, in order to reduce somewhat the venous 
return to the heart. There is no strong objec- 
tion to the recumbent position unless the pa- 
tient is dyspneic. 

Exposure of pericardium. Most surgeons are 
agreed that the operation should be performed 
through an extrapleural approach and that 
the incision should be made to the lpft of the 
sternum. Median sternotomy is not' necessary 
as an adequate exposure can be obtained 
through a left parasternal incision. The inci- 
sion should be such that the heart can be ex- 
posed from base to apex. The midportion of 
the incision should be over the sternum or at 
its left border and the lateral projections of 
the incision should overlie the uppermost and 
lowermost costal cartilages which are to be 
resected, extending to the midclavicular line. 
The pectoralis major muscle is freed from the 
sternal border and is reflected laterally with 
the skin flap. It is usually advisable to remove 


the third, fourth, fifth, and sixth costal carti- 
lages and short segments of the adjoining 
ribs. There is a difference of opinion as to 
whether the perichondrium and periosteum 
should be included with the cartilages and 
ribs. Both Heuer and Harrington state that 
it is not necessary to include them. The pres- 
ent authors agree with Schmieden (48) and 
with Churchill (24) that it is desirable to have 
a flexible / precordial area over the liberated 
heart and that the perichondrium should be 
removed in order to avoid regeneration. Fur- 
thermore, it is our impression that one is less 
apt to have a chronic discharging'sinus when 
the process is tuberculous in origin if perichon- 
drium is removed. In this connection, it is 
quite important that all cartilage which is 
damaged should be removed. The intercostal 
muscles are divided at the left sternal border, 
and the internal mammary artery and vein are 
usually ligated at the upper and lower ex- 
tremes of the incision. The thin layer of mus- 
cle and connective tissue overlying the peri- 
cardium is divided, and the left half of the 
sternum is removed with rongeurs or the 
Lebsche sternum knife. 

Beginning at the left sternal border near 
the lower end of the incision, the left pleura is 
dissected laterally for a considerable distance, 
preferably to the left phrenic nerve. It is well 
to remember that there may be no so-called 
“area of safety” and that the right and left 
pleural reflections may be in contact with 
each other. In most instances, the greater 
part of the dissection of the pleura may be 
carried out by blunt dissection, a thin layer of 
gauze applied to a finger being used. The ex- 
perience of most surgeons is that an opening 
is made in the pleura during the dissection in 
about onewhird of the operations. This usu- 
ally causes no embarrassment to the respira- 
tions and it is unnecessary in most instances 
to attempt closure of the tear in the pleura. 
As will be commented upon subsequent!}’', an 
additional reason for not closing a pleural 
opening is that there are some points in favor 
of drainage of the decorticated area into the 
pleural cavity unless pyogenic organisms are 
present. It is our policy to delay dissection of 
the right pleural reflection until after removal 
of the pericardial scar has been begun. 
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In the sickest patients, particularly the 
elderly, Bigger (36) has suggested that the 
operation should be performed in stages. At 
the first stage, the rigid structures of the chest 
wall may be resected and a small portion of 
the scar near the left border of the heart may 
be removed. At the second stage, the further 
removal of scar may be carried out through 
the same incision or through a corresponding 
incision to the right of the sternum. 

Removal of sear. Before the technical fea- 
tures concerned with the removal of The scar 
are considered, points of importance in con- 
nection with the choice of site for the begin- 
ning of the decortication and also the extent 
of the decortication will be considered. It 
should be borne in mind in this discussion 
that it is impossible^ e fo re beginning the 
removal of scar to distinguish the various 
parts of the heart. The left ventricle lies 
almost entirely laterally and posteriorly, and 
the portion of the heart in contact with the 
anterior chest wall is largely the right ventri- 
cle. The most frequent mistake is the assump- 
tion thatone is decorticating the left ventricle 
when in'Teality it is the right one. First, the 
site for the initial removal of the scar will be 
discussed. It is generally believed that it is 
important to liberate part of the left ventricle 
from the scar before decorticating the right 
ventricle The reasons for this arc two in 
number The muscle of the left ventricle is 
thicker than that of the right, and there is less 
danger on the left of entering the cavity of the 
heart when one is attempting to establish a 
line of cleavage between the heart muscle and 
the scar. The second reason for freeing the 
left ventricle first is the theoretical danger of 
pulmonary edema Initial release of the right 
ventricle permits a greater flow of blood into 
it and thence into the lungs Since the trans- 
mission of blood through the lungs has not 
been facilitated by decortication of the left 
ventricle there may result an increase in the 
amount of blood in the lungs This m time 
may lead cither to pulmonary edema or to 
dilatation and failure of the right ventricle 
This reasoning appears to be sound but in 
actual practice we have seen no ■'harmful 
effects in those instances in nhich the nght 
ventricle has been decorticated before the 


left. As stated previously, it is our impression 
that the surface of the right ventricle is often 
believed to be that of the left one. 

The second point has to do with the extent 
to which the decortication should be per- 
formed There is some difference of opinion 
on this subject. Most are agreed that actual 
decortication of the auricles^s a hazardous 
procedure due to their thin walls and should 
not'oe attempted. If the ventricles are prop- 
erly freed of scar, the undecorticatcd auricles 
are able to conducrisufficicnt blood to the ven- 
tricles to supply the needs of the body. 
Churchill (24) states that free motion of the 
right auriculoventricular groove is an impor- 
tant physiological mechanism in the action of 
the right heart and that every effort should 
be made to free this area of scar. Several ob- 
servers have commented on the need for the 
removal of the scar from the site at which the 
vena cavae enter the heart. It is our impres- 
sion that this is rarely necessary and even 
more rarely accomplished successfully. The 
extent of the removal of scar as advocated by 
Hcucr is as follows: 

"We have removed as completely as possible the 
cncardium over the left and right ventricles, but 
ave not attempted to remove the adherent peri 
cardium over the auricles An effort has been made 
to free the apex, and if possible the dissection is ear- 
ned well down on the diaphragmatic portion of the 
pericardium No attempt has been made to go be 
yond the right auriculoventricular groove, nor have 
we attempted to free the great vessels at the base " 
Schmieden (48) states that complete libera- 
tion of the left ventricle is the most important 
part of the procedure and that in most cases 
this is the only surgical measure that is neces- 
sary. We question seriously the correction of 
this view Most patients with constrictive 
pericarditis have remarkably little dyspnea 
and edema of the lungs in comparison with 
the marked evidence of congestion in the sys- 
temic circulation Most of the signs and 
symptoms are attributable to back pressure 
from the right side of the heart In our expe- 
rience, major emphasis has been devoted to 
decorticating the^right ventricle In one pa- 
tient who has obtained a good result, all or 
certainly most of the decortication was per- 
formed on the right, since bleeding from an 
unknown source had been encountered during 
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Fig. g. Section showing an active tuberculous infection 
of scar. Note the large artery which is intimately attached 
to the scar. Autopsy specimen. X 20. 


the attempt to remove scar from the left 
ventricle. 

We shall return now to a description of the 
operative procedure itself. After haring ob- 
tained an exposure of the pericardium which 
extends to or almost to the left phrenic nerve, 
an incision is made into the scar overlying the 
left ventricle. This is probably the most tedi- 
ous part of the operation. Much of the ease 
and success of the operation is dependent upon 
finding the correct plane of cleavage. It 
should be remembered that it does little if an}' 
good to remove the scarred pericardium if 
thickened fibrous epicardium is left behind. 
The plane of •'cleavage should lie preferably 
between the layer of organized exudate on the 
exterior of the epicardium and the epicardium 
itself. It should not lie immediately next to 
or in the heart muscle. As is well known, the 
major coronary arteries are located quite su- 
perficially. If one is unable/to establish the 
correct plane of cleavage, the point of attack 
should be shifted. Usually slight/motion of 
the heart can be seen when the incision in the 
scar has been extended to the correct depth. 
The incised edges of the scar are then grasped 
with instruments, and the decortication is ex- 
tended by sharp and blunt dissection. A sharp 
instrument should be used for the, division of 
all strands of scar tissue which Extend into 
the heart muscle. One may encounter areas 
in which there are unusually dense adhesions 



Fig. 10. Section showing caseation and giant cells. Note 
the large blood vessel which is anchored more firmly to the 
scar than to the heart muscle. Autopsy specimen. X16. 


/ 

and the cleavage plane is lost. As Churchill 
(24) has stated, this is particularly apt to be 
encountered in the region of the left-'Uescend- 
ing coronary artery. This area should be ap- 
proached with caution in order to avoid in- 
jury to this important vessel. If one is unable 
to be certain as to the relationship of tire scar 
to the vessel, dissection at that point should 
be abandoned^temporarily and a cleavage 
plane further to/the right should be found. 

As the sternum is approached, it is usually 
easy/to push the right/pleural reflection lat- 
erally with gauze if the heart is dislocated 
slightly to the left by making traction-'on the 
scar. One should'pause frequently during the 
dissection of the scar in order to allow the 
heart to regain its normal rhythm. Bigger (8) 
has pointed out the importance of not excising 
the scar as it is freed and of leaving temporar- 
ily a flap of the tissue at the point of the dis- 
section in order that it may be used for cover- 
ing a rent in the heart muscle if this unfortu- 
nate accident occurs. As has been stated, the 
removal of the scar should be extended, if it 
is feasible, to the region of the phrenic nerve 
on the left, to the neighborhood of the inferior 
vena cava on the right, and the apex of the 
heart should be liberated. The scar that is 
removed usually measures approximately 8 f 
by 10 centimeters, and it may vary in thick- 
ness from 1 millimeter to more than 1 centi- 
meter. It is very gratifying to note that the 
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removal of a^relatively small area of scar tis- 
sue will result in the freeing of a rather large 
part of the surface of the heart. 

There are several points which deserve addi- 
tional comment. As has been stated, calcifica- 
tion of the pericardium may or may not be 
present. If present, there may be a complete 
bony shell. The calcified tissue may extend 
into the heart muscle, and in such instances 
one is particularly likely to make an opening 
into a cavity of the heart One shoutd not hesi- 
tate to leave isolated areas of fibrous tissue or 
calcium if the danger of damaging the heart 
wall in the dissection appears to be great. 

As has been stated, the large coronary ves- 
sels have a superficial position and are apt to 
be injured in the process of removing the scar. 
Sections of several autopsy specimens show 
that these vessels ^may become more inti- 
mately attached to the scar tissue than to the 
underlying heart muscle Examples of this 
are shown in Figures p^and 10 The death^f 
one of our patients probably resulted from 
including a large branch of a coronary artery 
with the scar that was removed Autopsy 
revealed rupture'&f the heart at the site of 
necrosis of part of the wall of the right ven- 
tricle. As has been pointed out, Churchill (24) 
recommends extreme caution when approadi- 
ing the sulcus formed by the left descending 
coronary artery This may be approached 
from both sides after a plane of cleavage to 
the right and left of it has been established. 


-In an occasional case in which the major 
part of the pericardial cavity is obliterated, 
one may find an encapsulated area of fluid’ 
both the pericardium and eptcardium being’ 
thickened. Churchill (24) has emphasized 
the importance of removing the wall of the 
cavity that is in contact with the surface of 
the heart. Little good results simply from 
removing the wall that corresponds with the 
parietal pericardium. The point at which the 
line of cleavage should be developed is shown 
in Figure 11 frrom Churchill). 

If the rightwentriclc cannot be decorticated 
properly at the primary operation through the 
left parasternal incision, this can be at- 
tempted subsequently through a similar inci- 
sion on the right. This has^iot been necessary 
in our experience. If the 4 pex of heart cannot 
be liberated, Schmieden (48) states that there 
is nonobjection to the inclusion of the left 
phreniemerve with the scar that is removed, 
thereby resulting in a paralysis of the left side 
of the diaphragm y 

As has been said, the regular rhythm of the 
heart may be disturbed by the operative pro- 
cedure, This is particularly likely to occur 
wherr'iraction is made on the scar Whether 
or not an irregularity occurs, it is important 
to allow frequent “ rest” periods. During this 
time, warm moist sponges should be applied 
to the surface of the heart Heuer and Stewart 
have described accurately the alterations in 
the heart beat in their patients 
“In the 7 patients subjected to operation, the 
heart beat, as counted at the wrist, varied between 
100 and 160 and in all cases was over 130 during the 
greater part of the operation In 2 cases the heart 
action was fairly regular, in 5 markedly irregular 
In some cases there were periods of paroxysmal 
tachycardia, in others transient ventricular fibrilla 
tion. in still others such complete loss of rhythm that 
the cardiac action could be described only as com 
plete arrhythmia Periods of transient stoppage of 
the heart occurred not infrequently " 

Beck and Mautz (7) recommend the direct 
application of procaine or metycaine to the 
heart for the reduction of irritability of the 
myocardium. There was no effect on the car- 
diac action in the 1 case in which this method 
was used by Heuer Frequent interruptions, 
allowing the heart to rest, appear to be of the 
greatest aid in reducing irregularities 
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Fig. 12. Shelving postoperative photograph taken on February 2, 1937 of patients 
listed as Cases x, 2, and 5 in Table II. Patient on left had a healed pericardial scar, 
subsequently developed tuberculous pericarditis from which he recovered. Operation 
by Dr. Bigger, second successful case in America. Patient in center had constrictive 
pericarditis following staphylococcus infection. Organisms still present at time of peri- 
cardectomy. Patient on right had tuberculous constrictive pericarditis with activity. 
This is the only patient on whom we have performed a second operation for the 
removal of additional scar. The venous pressure is essentially normal in these three 
patients and fluid accumulation has ceased. Photomicrographs of the scars are shown 
in the succeeding three figures. 


If an opening has been made unintention- 
ally into the left'pleura, it is probably just as 
well to make no attempt to close it. In fact, 
Griswold recommends that an opening be 
made deliberately into the left pleural cavity 
in order that any fluid which forms about the 
heart may accumulate there, from which site 
it may be aspirated. This would seem to be 
unwise in the presence of an active infection 
and should be used only when there is a healed 
scar. 

Closure of Ihc incision. After the decortica- 
tion has been completed, the skin and muscle 
flap is replaced over the defect, and the inci- 
sion is dosed. The authors agree with 
Churchill and Heuer that the insertion of a 
drain is usually unnecessary hind unwise. If 
there is evidence of an active residual, pyo- 
genic infection, a small drain should-'be in- 
troduced. 

The danger ofoamponadc from an accumu- 
lation of fluid in the precordial region is'not 
great, since the fluid can passdnto the tissue 


spaces of the chest wall. It is not as though it 
accumulated beneath a dense, inelastic scar. 
If the accumulation of fluid should embarrass 
the heart’s action, it can me aspirated usually 
without difficulty. 

Postoperative treatment. A number of sur- 
geons, including Churchill and Harrington, 
state that all patients following pericardec- 
tomy, should be placed in an oxygen tent or 
cabinet. We agree with Heuer that the in- 
halation of a high concentration is usually 
unnecessary' unless indications such as dysp- 
nea and cyanosis are present. Blood transfu- 
sions should be avoided if possible because of 
the danger of cardiac dilatation. If blood or 
other fluids are given intravenously, not more 
than 30 cubic centimeters per minute should 
be introduced. 

Postoperative treatment consists in the 
main of a continuance of measures which were 
used before operation, such as limitation of 
fluid and salt intake and the use of diuretics 
when indicated. The accumulation of fluid in 
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1 iff IJ Section of pericardium showing a thicl.rnnl and 
hyalinucd scar without evidence as to etiological agent 
Tuberculous peritonitis demonstrated at subsequent opera- 


serous cavities usually docs not stop abruptly 
and aspiration should be performed when 
indicated. 

RESULTS— PROGNOSIS WITH AND WITHOUT 
OPERATION 

Churchill (23) in 1929 collected the reported 
operations or attempts at operation on pa- 
tients with constrictive pericarditis. The total 
number of eases was 37 and the results were 
as follows: (1) The operation was not com- 
pleted in 5 patients; (2) there were 7 deaths 
directly attributable to the operative pro- 
cedure; (3) there was no improvement in 2 
patients who survived the operative proce- 
dure; (4) the improvement was transitory in 
4 patients who subsequently died of the origi- 
nal disease, and (5) the result was excellent in 
19 patients, or 59 per cent of the total. 




A similar survey of the literature was made 
by Heuer and Stewart in 1939 They found 
the reports of 143 patients in whom the peri- 
cardectomy had been performed for chronic 
constrictive pericarditis Of the 143 patients, 
50, or 35 per cent, were reported as aired ami 
25, or 17.5 per cent, as improved. Nineteen 
patients died while on the operating table and 
28 died in the immediate postoperative period, 
a total of 47 patients, or 32.8 per cent of the 
entire number. Thirteen patients died at 
variable times after discharge from the hos- 
pital, 6 of these liv rd lor more than a > cat and 
were probably improved bv the operative pro- 
cedure. The 7 remaining patients in this 
group of 13 died from 2 to 8 months following 
the operation, probably as a result of the con 
tinuation of the disease The results of sur- 
gical therapy were not obtainable in 8 of the 
cases. Heuer and Stewart state "Ihc final 
analysis, then, shows that of 135 patients in 
the reports of whom data arc available, 50,0c 
37 per cent, are cured, 31, or 23 per cent, 
improved, and 54, or 40 per cent, dieel, either 
during or soon after operation ” Heuer and 
Stewart mahe- the additional comment that 
it should be realized that the 150 ca*cs repre- 
sent the 'um of the experience of 49 ob-ervers, 
27 of whom have- operated upon only a single 
patient, 7 of whom have ojicrate-d upon 2 
patients, 6 have performed the operation 3 
times each, and only 8 surgeons have ojk rated 
upon 5 or more patients 
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The total number of instances in which 
pericardectomy has been performed is prob- 
ably at present considerably larger than the 
143 cases analyzed by Heuer and Stewart. 
There are undoubtedly a number of cases 
that have not been reported. Pericardectomy 
for constrictive pericarditis has been per- 
formed on 20 patients in the Vanderbilt Hos- 
pital and probably on a slightly greater num- 
ber of patients in both the Massachusetts 
General and Lakeside Hospitals, some of 
which are unreported. Heuer of Cornell 
reported last year the results of 7 such opera- 
tions and Harrington of the Mayo Clinic 
recently described the results of 9. The pre- 
vious findings that approximately 60 per cent 
of the patients are either cured or greatly 
improved by the operation is corroborated by 
recent results. Heuer’s series is unique in 
that there have been 7 operations without a 
death. Three of the patients are cured and 4 
are markedly improved. 

As in all types of surgery', the mortality 
rate and the percentage of cures is dependent 
somewhat upon the etiological agent and the 
stage of the disease. For example, a compari- 
son of the mortality rate in operations on 
healed pericardial scars with that in operations 
on tuberculous processes which are still active 
is somewhat like comparing the mortality 
rates in appendicitis with and without peri- 
toneal infection. It is likely that the percen- 
tage of disappointing results will always be 
rather high if pericardectomy is performed on 
patients with tuberculous constrictive peri- 
carditis without fluid but with activity. The 
important question is whether pericardectomy 
in this stage of the disease results in more 
cures than nonoperative treatment. It should 
be emphasized that we refer to the stage in 
which the fluid has disappeared, the venous 
pressure is rising, the patient is losing ground, 
and activity is still present. Particular atten- 
tion is devoted to this aspect of the subject 
because there is general agreement that peri- 
cardectomy is indicated in all instances in 
which there is a healed scar that is causing 
incapacitation. 

The mortality rate in tuberculous pericar- 
ditis, acute or chronic, is extremely high. 
JSarvey and Whitehill analyzed the results in 


the Johns Hopkins Hospital, and they state: 
“Of 20 proven cases with effusion 16, or 80 
per cent, died, and 15 of the 17 proven cases 
without an effusion succumbed, making a 
total mortality of 83 per cent.” Keefer re- 
viewed a series of 20 patients with tuberculous 
pericarditis at the Boston City Hospital. Of 
this group, 18 died and 2 survived. The find- 
ings of others support these observations. The 
picture, however, is not as grave as it appears 
to be. There are undoubtedly a good many 
instances of mild tuberculous pericarditis in 
which recovery occurs. A positive diagnosis 
can be made only by aspiration (with demon- 
stration of organisms), by' operation, or by' 
autopsy'. Tubercle bacilli cannot be demon- 
strated in the pericardial fluid in a good many 
instances of pericarditis which are almost cer- 
tainly' tuberculous in origin. These are the 
less severe cases in which spontaneous recov- 
ery is apt to occur. That a severe infection 
may result in a healed scar is suggested by this 
finding in patients with other tuberculous le- 
sions. Granting that these conjectures are 
correct, the prognosis is extremely poor in a 
patient in whom tubercle bacilli can be demon- 
strated in the pericardial fluid. If the acute 
infection is survived, there results in nearly' all 
instances (13) a constricting mass of tubercu- 
lous tissue which may' be converted subse- 
quently into a dense scar. 

An analysis of the 20 patients in the Van- 
derbilt Hospital on whom pericardectomy was 
performed shows that the scar was proved to 
be tuberculous in origin in 13, that it resulted 
from a previous staphy'lococcus infection in 3 
and that the etiological agent was undeter- 
mined in 4. One of the latter 4 subsequently 
entered the hospital with tuberculous peri- 
tonitis, and the assumption appears warranted 
that the pericardial scar was tuberculous in 
origin. _ The etiological agent could not be 
determined in a second of these patients be- 
cause hemorrhage necessitated the abandon- 
ment of the operation before any scar was 
removed. The patient developed pneumonia 
from which she died, and an autopsy' was not 
performed. Of the 13 patients who had an 
active tuberculous process in the scar at the 
time of operation, 7 are living and 6 are dead. 
Of the 10 who survived the operation for more 
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than 3 days, 7 are living and 3 are dead. It 
seems only lair to state that these 3 early 
deaths were due to the operation and not to 
the fact that activity was present. Two of the 
patients in Churchill’s scries (24) had an ac- 
tive tuberculous pericarditis at the time of 
operation. He stated: "Both patients died 
promptly, one on the operating table and the 
other a few hours subsequently, their lives 
being shortened a few days as a result of the 
operative procedure.” Again, it is possible 
that death would have occurred even if the 
process had been inactive. The 3 late deaths 
in the Vanderbilt series following pericardec- 
tomy for a tuberculous scar occurred 2 
months, 6 months, and 2 years following 
operation and were due to miliary tubercu- 
losis. There is no reason to believe that their 
lives were shortened by the operation. Harvey 
and Whitehill found that the average duration 
of life from the onset of symptoms in 15 pa- 
tients with tuberculous pericarditis without 
effusion was approximately 5 months. Peri- 
cardectomy was not performed on any of 
these patients and the diagnosis was con- 
firmed at autopsy. The average duration of 
the disease in Keefer’s 18 fatal cases was 
approximately 3 months. There is no doubt 
but that it is better to operate upon constric- 
tive pericarditis due to tuberculosis in the 
healed rather than in the active stage but our 
findings indicate that the prognosis is far from 
being hopeless when it is necessary to operate 
before all of the activity has subsided. 

Three of the 20 patients on whom pericar- 
dectomy was performed or attempted had had 
acute pericarditis due to the staphylococcus 
some months previously. There were small 
residual abscess pockets containing staphylo- 
cocci at the time of pericardectomy. Two of 
the 3 patients are well 7 and 6 years respec- 
tively following the operation. The third pa- 
tient, a very sick youth with other foci of in- 
fection, died 14 days after operation of bron- 
chopneumonia 

There were only 3 patients with a healed 
scar without activity. One of these, the 
second successful pericardectomy in America 
(operated upon by Dr. I. A. Bigger), pre- 
sented a healed scar at the time of operation 
but returned subsequently with tuberculous 


peritonitis. The latter finding suggests that 
the pericarditis was also tuberculous in origin 
The patient is well at the present time which 
is 11 years since the operation on the peri- 
cardium. It has been 6 years since the opera- 
tion on the second patient with a healed scar 
and he is entirely free of symptoms. The third 
patient, who was operated upon less than a 
year ago, appears to be well. This small 
number of cases confirms the opinion of others 
that the prognosis is better with a healed scar 
than with an active process. 

A postoperative photograph of three pa- 
tients is shown in Figure 1 2. At the time of 
operation, one of these had a healed scar with- 
out activity, one had a scar resulting from a 
staphylococcus infection and activity was 
still present, and the third patient had con- 
striction from a tuberculous process which 
was unhealed. These are representative of the 
three types of disease that we have encoun- 
tered at operation. Photomicrographs of sec- 
tions of the scars are shown in Figures 13, 14, 
and 15. 

Pericardectomy was not performed, for 
various reasons, on 5 patients in whom the 
clinical impression was confirmed at autopsy. 
Two of these died within less than 24 hours 
after having been admitted to the hospital. 
An active tuberculous process without Quid 
was found in all cases and it was considered to 
be the chief cause of death. 

An interesting unanswered question is con- 
cerned with the reason for the very slowmn- 
provement that occurs in many patients fol- 
lowing pericardectomy. The prevailing opin- 
ion is that the constriction has resulted in 
atrophy'of the heart muscle and that a con- 
siderable time is required for a return to the 
normal condition. Ihis explanation does not 
suffice in all instances. At any rate, one should 
not despair if the improvement is slow and if 
a period of many months is required for the 
desired decline in the venous pressure and the 
elevation in the cardiac output. 

CHEONIC JfEOWSTZNOPERICAXDITlS 

Diagnosis 

Mediastinopericarditis refers to the condi- 
tion in which fibrous tissue binds the heart 
firmly to the adjacent tissues including the 
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rigid structures, ribs and their cartilages, 
sternum, and vertebral column. The firm 
attachments of the heart to the neighboring 
structures frequently results in precordial 
retraction with each contraction of the heart. 
This is considered by most observers to be an 
added burden on the heart, and it may be a 
factor in the cardiac enlargement and heart 
failure which occurs not infrequently in these 
patients. This point is difficult to determine 
because mediastinopericarditis is usually asso- 
ciated with other abnormalities of the heart. 

The type of mediastinopericarditis which 
may be of interest from a surgical viewpoint 
usually occurs as a late result of rheumatic 
fever. Valvular disease of the heart is usually 
present, and this renders difficult the recogni- 
tion of the condition in patients and the un- 
derstanding of the mechanical difficulties of 
the heart. Burwell (17) states that it is diffi- 
cult or impossible to separate many of the 
effects of endocardial and myocardial disease 
on the one hand from those of pericardial dis- 
ease on the other. It has been noted fre- 
quently that the largest hearts are likely to 
be found in association with mediastinoperi- 
carditis. Since these patients usually have 
valvular disease as well, it is difficult to assess 
the role played by the two disturbances. This 
point has been studied by Laws and Levine. 
They found that the average heart weight of 
patients with mediastinopericarditis and val- 
vular disease is greater than that of patients 
with valvular disease only. The average 
weight of the hearts in the group with medias- 
tinopericarditis and valvular disease was 654 
grams while the average of those with valvu- 
lar disease without pericarditis was 534 grams. 
This is interpreted as meaning that external 
adhesions increase the work of the heart. 

Even though there are many signs which 
are said to be of aid, the diagnosis of medias- 
tinopericarditis is a difficult one to make with 
certainty. The presence of a very large heart 
with multiple valve lesions should lead one to 
suspect it. The retraction of the precordial 
ribs with each systole of the heart is an impor- 
tant point on physical examination. Holt 
states that systolic retractions of the inter- 
spaces are common and without significance, 
being present when a large heart without ad- 


hesions is in direct contact with the chest wall. 
On the other hand, systolic retractions of the 
sternum and costal cartilages or of the elev- 
enth and twelfth spaces in the posterior axil- 
lary usually indicate adhesions. Fluoroscopic 
examination may reveal a systolic tug on the 
diaphragm. Other signs of less value include 
the diastolic collapse of veins and the diastolic 
rebound of the chest wall. Fixation of the 
heart as determined by fluoroscopic and elec- 
trocardiographic studies may be of aid in 
diagnosis. Dieuaide (27) found when the 
heart is anchored by extensive adhesions that 
its fixation may be demonstrated by failure of 
the electrical axis to change to a normal degree 
with change of position of the patient. 

Burwell (17) states that most patients with 
this t}q)e of pericardial disease run a course not 
very different from that of other patients with 
chronic rheumatic disease of comparable de- 
gree. In patients with mediastinopericarditis 
without constrictive pericarditis, the main 
impediment to the heart’s action is with sys- 
tole, not with diastole, and back-pressure with 
venous stasis is not a prominent finding unless 
myocardial failure occurs. It should be real- 
ized, however, that both constrictive pericar- 
ditis and mediastinopericarditis may be pres- 
ent in the same patient. 

TREATMENT 

There is a difference of opinion concerning 
the value of the several operative procedures 
in the treatment of mediastinopericarditis. 
Hosier and Williams agree with Beck in 
stating: 

“In view of our experiments and analysis of au- 
topsy material, we believe that pericardial adhesions 
in general, and to the diaphragm in particular, do 
not play a significant role in the production of car- 
diac hypertrophy. The beneficial results of and the 
indications for the Brauer operation have probably 
been over-emphasized in the past.” 

Bigger (9), on the other hand, is of the opin- 
ion that some of these patients are benefited 
by surgical therapy. He stated: 

“The Brauer operation for mobilization of the 
precordial portion of the chest wall is not indicated 
often, and some surgeons, notably Beck, have stated 
that it has no place in cardiac surgery. This hardly 
seems correct, however, for while adhesions between 
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the epicardium and pericardium alone do no particu- 
lar damage, such adhesions when associated with 
fixation of the pericardium to the chest wall or dia- 
phragm do add a great burden to the heart, produc- 
ing hypertrophy and dilatation, and eventually 
failure. Admittedly, such cases are rare, but when 
correctly diagnosed they may be relieved by this 
simple procedure.” 

Even though our experience with this dis- 
order has been quite limited, we are inclined 
to agree with the opinion of Bigger. A small 
number of encouraging reports of benefit fol- 
lowing the Brauer procedure have appeared 
in the literature. However, the assertion of 
Beck (2), that the extra bed rest and attention 
afforded these patients beforeand after opera- 
tion did them more good than the operation 
itself, has not been disproved. 

Even though there is some doubt as to the 
value of surgical procedures in the treatment 
of mcdiastinopericarditis, they will be con- 
sidered briefly. If fluoroscopic examination 
shows evidence of dense adhesions between 
the diaphragm and the pericardium, the left 
side o! the diaphragm may be paralyzed by 
crushing the phrenic nerve with the hope that 
an operation of greater magnitude will not be 
necessary. A temporary paralysis is preferable 
to a permanent one and it may be made per- 
manent at a subsequent date if improvement 
follows the initial procedure. 

Mobilization of the precordial area is ob- 
tained by removing cartilages, ribs, and part 
of the sternum. Local anesthesia usually 
suffices for this operation. A satisfactory in- 
cision is that which is begun over the third 
costal cartilage, it is directed downward and 
medially to the midportion of the sternum, 
and it ends over the seventh costal cartilage 
in the midclavicular line The skin-muscle 
flap is dissected laterally in order to expose 
the bony structures. The fourth, filth, and 
sixth costal cartilages are the minimum that . 
should be removed, and it is sometimes ad- 
visable to include the third and seventh car- * 
tilages. A segment of rib, several centimeters . 
in length, should be removed with each car- 
tilage. In order to prevent regeneration, peri- ' 
chondrium and periosteum should be removed 
with the cartilages and ribs It is usually ad- ~ 
visable to remove a portion of the sternum. 
Bigger (36) advises the removal of the inter- 


costal bundles corresponding to the ribs and 
cartilages. If it is suspected that constrictive 
as well as mediastinopcricarditis is present, a 
small portion of the pericardium is exposed 
and an incision is made into if. If the peri- 
cardium is normal, the incision is closed. The 
skin-musclc flap is replaced and is dosed with- 
out drainage with interrupted sutures. 

SUMMARY 

Twenty-eight examples of constrictive peri- 
carditis are reported. The alterations of the 
circulation resulting from this condition are 
described. The etiology, diagnosis, course, 
and treatment of the 28 patients are made the 
basis of a consideration of these aspects of this 
variety of pericardial disease. Tor the sake of 
completeness there is added a brief discussion 
of mcdiastinopericarditis. 
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EVALUATION OF INCAPACITY PRODUCED BY INJURIES 
OF THE PERIPHERAL NERVES 
LEWIS J POLLOCK, M.D , Chicago, Illinois 


T O evaluate the incapacity resulting 
from injury of a peripheral nerve, it is 
necessary, if the evaluation is made 
soon after the injury, to determine 
whether the nerve is anatomically severed or 
only physiologically interrupted; stated in 
another way, whether it is spontaneously re- 
coverable or not. It is further necessary to 
determine whether it is completely or only 
partially anatomically severed. If not severed, 
but compressed, is it spontaneously recover- 
able? 

If evaluation is made at a later date it is 
necessary to determine first whether spon- 
taneous recovery has occurred as fully as 
might be expected and then to measure the 
residual disability. It then becomes necessary 
to determine whether operative treatment 
would be of benefit and to evaluate the prob- 
ability of recovery. After operations upon the 
nerve, if seen some time later, it is necessary 
to determine whether the nerve is recovering 
and to evaluate the probability of further re- 
covery and its expected degree Opinion must 
be based upon the time and character of the 
operation and pathological condition found. 

If, after a sufficient time following the 
operation, some disability remains, it is neces- 
sary to determine whether operative proce- 
dures other than on the nerve, such as muscle 
transplantation, tendon transplants, capsul- 
otomy, may further improve function; and 
finally, if no further recovery is expected, to 
determine loss of function It does not always 
follow that, because a nerve may not recover, 
loss of function is permanent. At times, the 
movements subserved by the injured nerve 
may be produced by other muscles, for exam- 
ple, almost comptete recovery of movement 
about the shoulder girdle may take place 
in some cases of irreparable injury to the 
circumflex nerve. 

From the Department 0/ Nervous »nd Mental Diseases. 
Northwestern University Medical School 


In the evaluations of residual incapacity 
there is found uncertainty, lack of uniformity, 
and discrepancies between the authors and 
boards of different countries and of the same 
country. At times the evaluation has been 
based upon analogous situations, for example, 
the loss of function produced in a part of an 
extremity by ankylosis may be used as an 
index of the loss of function resulting from an 
injury of a nerve, thus producing inability 
voluntarily to move the joint with which com- 
parison is made. Although superior to pure 
guesses predicated upon which nerve is in- 
volved and at what level it is injured, such an 
approximation does not take into account 
sensory loss and pain. However, some author- 
ities give quite divergent evaluations for 
ankylosis of a joint and inability voluntarily to 
move a joint because of paralysis; Rcmy, for 
instance, allows only 20 per cent for an anky- 
losis at the knee and 40 to 80 per cent for 
femoral nerve paralysis 

It is obvious that inability to move portions 
of extremities produces a degree of incapacity 
which is related to the particular occupation 
of the patient. A mild sensory loss in the hand 
would incapacitate a violinist and be non- 
symptomatic in the case of a ditch digger. To 
arrive at any accurate tabulation of incapac- 
ity, it is necessary to combine the knowledge 
of neurologists with that of industrial surgeons 
and boards of compensation To this the 
neurologist can contribute the knowledge 
necessary to determine the degree of injury of 
a nerve, its recoverability, and the final re- 
sidual loss of function Other specialists are 
necessary to determine the relation of such 
loss of function to the particular occupation of 
the patient. 

ANATOMICAL SECTION AND COMPLETE 
PHYSIO LOGICAL INTERRUPTION 

Although many attempts have been made 
to discover a sign or group of signs which would 
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justify at a single examination a differential 
diagnosis between a complete anatomical sec- 
tion of a nerve and one in which complete 
loss of function is not the result of disconti- 
nuity of the nerve but only a physiological 
interruption, none has been discovered. 

Of course, if it is found that only some of the 
muscles supplied by a nerve are paralyzed or 
that only a part of the sensory area of the 
nerve is anesthetic or that the paralyzed 
muscles contract to stimuli with a faradic cur- 
rent, the nerve is not sectioned. 

From a single examination at a particular 
time, we can determine only whether the 
lesion is complete or incomplete. If complete 
we cannot determine at that time whether the 
nerve is severed or whether its function is 
totally lost because of some other pathological 
condition. One cannot predict whether the 
nerve will spontaneously recover or require 
surgical treatment. 

In a case of complete physiological interrup- 
tion, only when a subsequent examination 
shows some return of function may we say 
that the lesion is incomplete. No other sign or 
group of signs suffice. 

Complete physiological or anatomical inter- 
ruption both are characterized by a complete 
paralysis of all of the muscles supplied by that 
nerve, a complete anesthesia of the isolated 
sensory supply of that nerve, and a complete 
reaction of degeneration of all of the muscles 
it supplies. In addition, many authors have 
held that the following changes are character- 
istic of complete lesions: rapid and extensive 
atrophy of the paralyzed muscles; absence of 
pain on pressure applied to the nerve trunk 
below the lesion ; marked atony of the muscles ; 
absence of any pain on pressure of the muscles 
supplied by the nerve; exaggerated excitabil- 
ity of the muscles to mechanical stimuli; 
abolition of corresponding reflexes; absence of 
any zone of hyperesthesia or paresthesia in the 
region supplied by the injured nerve; and 
severe vasomotor and trophic disturbances. 
None of the additional signs or combinations 
of them allows of a determination of the de- 
gree of injury in my opinion. Rapid and ex- 
tensive atrophy of the paralyzed muscles may 
be interpreted as meaning a severe lesion only 
with a number of reservations. Ulnar nerve 


lesions as a rule show extensive atrophy 
whether severe or not. Atrophy is of service 
only when seen relatively soon after injury. 
Later it is concealed by replacement by other 
tissue, fibrosis, etc. Thus in an irrecoverable 
sciatic nerve lesion the amount of loss of mass 
of tissue may be 1 percent, that of a recovering 
lesion, 17 per cent. 

Absence of pain, in instances in which the 
trunk of the nerve is subjected to pressure be- 
low the seat of the lesion, was demonstrable in 
many of my severe lesions, but quite a num- 
ber of recoverable lesions showed this as well. 
On the other hand, not a few irrecoverable le- 
sions showed preservation of pain to such pres- 
sure. Only the ulnar, radial, and peroneal 
nerves are suitable for isolated pressure upon 
their trunks, and this only in cases in which 
the injury' is proximal to their superficial posi- 
tions. The hazard of producing pain by pres- 
sure upon adjacent structures is too great to 
make this sign significantly diagnostic; ab- 
sence of pain on pressure of paralyzed muscles 
is even less significant. In fact in many cases 
tenderness to pressure was greater over the 
paralyzed than normal muscles. Hypotonia is 
too rapidly masked by fibrosis and other local 
changes to be of any value. Too little is known 
of tire nature of trophic disturbances to en- 
able us profitably to use them in interpreting 
the severity of a lesion. Ulceration is common 
in analgesic areas, generalized atrophy of bone 
occurs with disuse, hypertrichosis appears un- 
der bandages and casts; in fact, these changes 
can be of value only when judged in the light 
of other findings. As to the absence of hyper- 
esthesia in the region supplied by a nerve, it 
may confidently be stated that hyperesthesia 
regularly appears when sensation to pin prick 
has returned in an area of nerve overlap in 
completely severed nerves. 

The only positive evidence of a complete 
interruption of function of a nerve is complete 
paralysis of all of the muscles it supplies, a 
complete anesthesia of its isolated sensory 
supply, and a complete reaction of degenera- 
tion of the paralyzed muscles. 

Total paralysis of all the muscles supplied 
by a nerve cannot alone be used as an indica- 
tion of the severity of that lesion. Particularly 
is this true of the radial nerve, slight injuries 
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of which may produce total temporary 
paralysis. 

„ ’Motion of segments about a joint does not 
indicate the integrity of the function of the 
nerve supplying the muscles ordinarily sup- 
posed to move such segments. The degree of 
preservation of the function of muscles is 
largely ascertained fay an examination of the 
movements of segments about joints and not 
by the muscles themselves. The frequency 
with which more than one muscle may pro- 
duce a similar movement of the segments 
about a joint emphasizes the necessity for the 
use of great care in the analysis of aU muscle 
movements. This care is the more necessary 
in the study of peripheral nerve lesions be- 
cause the muscles under consideration may 
receive their nerve supply from different 
sources. 

The preservation of certain movements the 
loss of which is supposed to follow particular 
nerve lesions has been observed for many 
years. These movements may be caused by a 
number of factors. Among these may be in- 
cluded the anastomotic supply of muscles 
from adjacent nerves, movements produced 
by muscles other than primary movers in this 
action, movements occurring as the result of 
mechanical factors producing a change of 
direction of leverage by shortening andlength- 
ening the tendons and muscles passing over 
several joints, and slight movement resulting 
from the recoil of elastic tissue following a 
movement in a direction opposite to the one 
desired. It is misinterpretation of such "sup- 
plementary movements’’ which lead to incor- 
rect opinions that complete lesions arc partial 
ones. 

It is well known that shortly following a 
division of a mixed nerve, there is seen a 
certain area of its sensor,’ supply in which all 
sensation is lost surrounded by an area in which 
stimuli by pin prick and extreme degrees of 
temperature arc felt- This sensory dissocia- 
tion and the subsequent behavior of the two 
zones led to the formulation by Head and his 
caworkers of their theory that the sensory 
mechanism in the peripheral nerves consists of 
three systems: deep sensibility, protopathic 
sensibility, and cpicri tic sensibility. The early 
return of protopathic sensibility {pin prick 


and extreme degrees of temperature) within 
the area of the anatomical sensory supply of a 
nerve is due to the overlap of function of 
adjacent uninjured nerves. This return of 
protopathic sensibility should never be used 
as an indication of a partial lesion or a recov- 
ering one. Only when sensation is present in 
the isolated sensory supply of a nerve can the 
lesion be considered a partial or recovering one. 
The area of the isolated supply to pin prick of 
various nerves is the area in which no over, 
lapping occurs. 

Corresponding to the area of the isolated 
supply of a nerve to pin prick is found anal- 
gesia to pinching, in my opinion an excellent 
indication of a severe nerve lesion. 

Regarding the electrical changes demon- 
strated by faradic and galvanic stimulation, it 
may be said that complete reaction of de- 
generation is always present in a severe lesion 
but docs not indicate an irreparable one. Of 
all the changes to electrical stimulation the 
slowness of the muscular contraction is the 
only constant phenomenon which can be satis- 
factorily employed in determining the reac- 
tion of degeneration. Polar changes are in- 
constant and of course it may be expected that 
response to faradism would be absent fre- 
quently even in partial lesions. Especially is 
this true of patients requiring more than 4 
months to recover. Before a year had elapsed 
following injury reaction of degeneration did 
not indicate an irreparable lesion but after 
this period and always after 100 weeks, irre- 
parable lesions show complete loss of any 
response to any form of electrical stimulation. 

Partial and spontaneously irrecoverable le- 
sions of nerves may also occur, for example 
from lateral notches. Whether these are spon- 
taneously recoverable as in the case of com- 
plete section can be determined only by 
repeated examinations revealing evidence of 
regeneration. 

SPONTANEOUSLY RECOVERING LESIONS 

The signs of regeneration of a nerve are 
the manifestations of recovery of function. 
Chief among these arc a return of sensibility 
in the isolated supply of a nerve, disapj»ear- 
ancc of reaction of degeneration, and returnoi 
motion. 
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These manifestations differ in appearance 
and rate of return as to the pathology of the 
nerve and as to whether recovery is spontan- 
eous or is consequent to surgical intervention. 
They are dependent upon the condition of the 
neuraxones. If descending degeneration has 
been slight or absent and the nerve recovers 
spontaneously and rapidly one type of course 
is followed; if resection and suture has been 
performed another type is observed. If little 
or no degeneration has followed but a com- 
plete physiological interruption has existed 
for a long time, because perhaps of a constrict- 
ing band, surgical relief of this morbidity is 
followed by a regeneration similar in character 
to that observed in lesions rapidly recovering 
spontaneously. If descending degeneration is 
severe or complete and conditions are such 
that the lesion recovers with no surgical inter- 
ference, the course of recovery will be very 
similar to that observed following suture. 

Rapidly and spontaneous!}' recovering le- 
sions showed two characteristics: First, in 
agreement with others (Sherren), I have found 
that such lesions do not show the dissociation 
of sensation previously referred to. Here little 
or no sensibility to pin prick returns before 
tactile sensation. Both forms of sensation are 
absent and return together. This in my 
opinion is due to the fact that the function of 
overlapping nerves is inaugurated only in the 
presence of a complete interruption whether it 
be physiological or anatomical. From 200 
peripheral nerve injuries which were incom- 
plete and recovered soon after injur}', only 3 
were found in which sensibility to pin prick 
was present and tactile sensibility absent. The 
return of sensibility to both pin prick and 
touch followed no definite rule as to its loca- 
tion but was in ever}' instance patchy in 
character. Second, the return of function did 
not adhere to any definite rate of progression 
either as to sensation or motion and often all 
the^ muscles innervated by a nerve regained 
their function suddenly irrespective of their 
distance from the lesion. 

Many cases of complete physiological inter- 
ruption of a nerve showed the first sign of 
regeneration at such a time as one would 
expect it to occur were the nerve divided at the 
time of injur}' and sutured. From this time 
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onward the regeneration progressed exactly as 
would a sutured nerve. It is reasonable to 
assume that in this type of severe lesion 
complete descending degeneration had oc- 
curred and conditions permitted the regenera- 
tion of the axones. Evidence of regeneration 
first appeared in from the eighth to ninth 
month, and it was noticeable that a consider- 
able number of men wounded at about the 
same time, all began to improve together. 

In my opinion this is additional evidence 
that very great conservatism should be exer- 
cised in making a decision for resection and 
suture in severe lesions of peripheral nerves 
not recovering within even 7 to 8 months. 

The order in which the signs of regeneration 
appear have been given by Mme. Benisty as 
follows: (1) Sensor}' regeneration, consisting 
of pain when the skin is pinched, pain when 
the nerve is pressed below the lesion, formica- 
tion on pressure of the nerve and spontaneous 
aching in certain muscles; (2) arrest of atrophy 
and return of tonicity; (3) in some cases re- 
turn of faradic contractility; (4) disappearance 
of objective sensory disturbances; and (5) vol- 
untary movements. 

As critical an examination of the clinical 
signs of nerve regeneration is necessary as was 
seen to be the case with the signs of complete 
physiological interruption of a nerve. In my 
experience return of pain upon pinching of the 
skin was many times the first sign of nerve 
regeneration, but very frequently was not. 
Only that return of pain to pinching, which is 
found in such areas of skin as are outside the 
influence of nerve overlap, can be used as an 
indication of the recover}' of a nerve. Fre- 
quently spontaneous aching and more fre- 
quently a sensation of a “different feeling” in 
an extremity preceded other signs of nerve 
regeneration. Pain upon pressure of the nerve 
trunk distal to the lesion was found unreliable. 

Tinel’s sign, or peripheral formication upon 
pressure or light percussion of the nerve tru nk 
distal to the lesion, was found to be practically 
valueless. When a nerve is superficial and 
pressure may be exerted upon it and it alone, 
this sign might have some value. Unfortu- 
nately, only few of the peripheral nerves have 
a superficial course and this only for a short 
distance. Elsewhere other structures may be 
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Fig r. Sensory loss m complete lesions ol the ulnirtnd 
median nerves Black, loss of pain, louch and tempera- 
ture Shading, toss of touch. 


included in the pressure When the sign is 
elicited by light percussion, the concentric 
■waves of motion transmitted from the per- 
cussed spot may stimulate the nerve at a 
considerable distance. 

In any event, of 50 cases of recovering 
lesions, 7 had complete absence of Tinel's 
sign and 8 had formication for only a short 
distance from the site of injury. Of 50 irrep- 
arable lesions, a complete Tinel’s sign was 
obtained in more than 50 per cent of cases and 
only in 7 cases was it completely absent. 

Arrest of atrophy and return of tonicity 
were not profitably employed in those nerves 
recovering some months after injury for 
reasons already stated. 

The electrical phenomena of regeneration of 
nerves were observed only in those patients 
recovering more than 5 months after injury 
They were not sufficiently critically studied to 
permit us to use the results obtained in judg- 
ing the reliability of current views It may 
be well to state, however, that in the partial 


lesions which showed beginning recovery be- 
fore the eighth month following injury, a 
response to faradism at times returned before 
motion. At times motion was present and 
faradic response absent. Those showing be- 
ginning regeneration following resection and 
suture, performed not less than 6 months 
following injury, never showed any return of 
response to faradism before the return of 
motion. The same is true of the nerves show- 
ing beginning spontaneous regeneration only 
8 months or more after the injury. 

The early return of sensibility to pain and 
extremes of temperature in severe lesions of the 
peripheral nerves and which is attributable to 
overlap follows a pattern so characteristic 
that it may be recognized at sight. It never 
returns in the distal phalanges of the little 
finger in ulnar nerve lesions, never in the distal 
phalanges 0/ the index and middle fingers in 
median nerve lesions, and so on. It always 
occurs along the borders of an uninjured nerve 
and may well be described as a shrinkage 

(Fig. 1). 

Contrasted with this, the pattern in recov- 
ering nerves is strikingly different. Although 
shrinkage occurs, other changes are always 
present (Fig. 2). 

The characteristic features of the sensory 
loss of regenerating nerves may be enumer- 
ated as follows : return of sensibility to pain, 
touch, or temperature sense in that area of the 
sensory distribution of a nerve which is sup- 
plied by it alone, i e., the isolated sensory’ area 
of the nerve; return of sensibility to pain, 
touch, or temperature sense in patches some 
distance from the area supplied by an adjacent 
uninjured nerve; return of sensibility to pain, 
touch, or temperature sense in deep indenta- 
tions, diminution 0/ degree of loss of sensation 
of pain, touch, or temperature sense in the 
isolated sensory supply of a nerve, return of 
sensation of pain, touch, or temperature in the 
border between the sensory supply of two 
nerves simultaneously injured; interlacing of 
the border of sensory loss of one type of sensa- 
tion with that of another 
In the interpretation of the significance of 
return of motion relative to regeneration, 
proper recognition must be made of supple- 
mentary motility. So great does this influence 
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the movement of some segments that I have 
never been able definitely to state that such ■ 
movements as I have observed return follow- 
ing resection and suture of the ulnar nerve, 
were due unquestionably to nerve regenera- 
tion, with the exception of a distinct contrac- 
tion of the flexor carpi ulnaris. These move- 
ments which cannot be supplemented in the 
various nerve lesions are: 

In musculospiral lesions, extension of the 
proximal phalanx of the thumb and abduction 
of the thumb in the plane of the palm, and 
extension (not alone tension) of the proximal 
phalanges of the fingers. In ulnar nerve le- 
sions, flexion of the proximal phalanges of the 
ring and little fingers with the distal pha- 
langes extended, and lateral movements of the 
extended middle finger. In median nerve le- 
sions, flexion of the distal phalanx of the index 
finger and of the thumb. In combined lesions 
of the ulnar and median nerves, all movements 
of the hand except flexion at the wrist and 
hollowing of the hand. In external popliteal 
lesions, eversion of the foot. 

Some signs of complete motor recovery are 
of value: In the musculospiral nerve, placing 
the little finger on the seam of the trousers 
■noth the fingers well extended and with the 
palm turned to the front, is a sign suggested 
by Pitres. In ulnar nerve lesions, he suggests 
that the palm be placed flat upon a table with 
the fingers apart, then the middle finger should 
be moved inward and outward and finally the 
table scratched with the nail of the little 
finger without moving the wrist. In median 
nerve lesions Claude suggests the clenching of 
the fist with all the fingers well flexed into the 
palm and with the distal phalanx of the thumb 
firmly pressed upon the dorsal aspect of the 
second phalanx of the middle finger. 

It has been observed by Mme. Ath. Be- 
nisty that following individual nerve lesions, 
certain muscles recover motility in a definite 
order. In a general way, in our experience, the 
spontaneous recovery showed this same char- 
acteristic: In musculospiral lesions the exten- 
sors of the wrist were the first to recover, 
followed by the extensors of the fingers, then 
the abductor and extensor of the thumb’. In 
ulnar nerve lesions the intrinsic muscles of the 
hand were the last to recover. In median 



Fig. 2 . Sensory loss in recovering lesions of the ulnar and 
median nerves. Black, loss of pain, touch and temperature. 
Shading, loss of touch, temperature. .Letter S, hypesthe- 
sia. Letter X, analgesia. 

nerve lesions, the muscles of the thenar 
eminence and the flexor of the index finger 
were the last to recover. In external popliteal 
lesions the extensors of the toes and in sciatic 
nerve lesions the tibialis posticus and the 
flexors and extensors of the toes were the last 
to recover. 

Recovery following primary and secondary 
suture did not always take place according to 
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a definite rule. I have observed only 39 such 
cases and among them the first return of func- 
tion occurred in the following muscles: In 
musculospital lesions following primary su- 
tures, the extensors of the wrist, the extensor 
communis digitorum and abductor pollicis, 
followedby theextensor longus pollicis; follow- 
ing secondary suture, extensors of wrist, 
followed by the extensors of the fingers, then 
the thumb. In median nerve lesions following 
secondary suture, the pronator radii teres, the 
palmaris longus, and flexor carpi radialis were 
the first to recover. Hie supplementary move- 
ment in ulnar nerve lesions was so extensive 
that it was not profitable to attempt to de- 
termine what muscle regained its function 
first. In combined lesions of the ulnar and 
median nerves, the flexor carpi ulnaris, flexor 
longus pollicis, and flexor sublimis digitorum 
were the first muscles to function following 
secondary suture. In the external popliteal 
nerve the peronei, tibialis anticus, extensor 
longus digitorum, and extensor halloas were 
the muscles to recover function first, in the 
order named, following primary suture. Fol- 
lowing secondary suture function in the tibialis 
anticus and extensor longus digitorum re- 
turned first. In the sciatic nerve, following 
primary suture, the peronei and the extensor 
longus digitorum were the first to recover 
function 

Following primary suture the first return of 
motion was observed in 6 months in musculo- 
spiral lesions. The first return of motion in 
external popliteal cases was observed in 7 
months, and in sciatic nerve lesions, in 6}4 
months, following primary suture In muscu- 
lospiral lesions following secondary sutures, 
the first return of function occurred from 5 to 
6 months after suture In secondary sutures 
of the sciatic nerve the first return of function 
was apparent in &K months. In external 
popliteal nerves, the first return of function 
occurred in 8 months following suture. In a 
combined ulnar and median nerve lesion, 
muscles innervated by both nerves showed 
return of function in a little over 6 months 
following secondary suture. 

When function is considered to be spon- 
taneously recoverable it is necessary to know 
the expected chances of recovery 


In severe lesions, not anatomical sections, 
recovery occurred in 21.8 per cent of Wex- 
burg’s cases and improvement in 30 4 per cent. 
Foerster reported 60 per cent of 1,320 cases as 
recovered, 30 per cent improved, and ro per 
cent unimproved. Herzog reported 94 per 
cent recovered and 72.7 per cent improved in 
lesions of the upper extremities, and 6 per cent 
recovered and 24.2 per cent improved in le- 
sions of the lower extremities. The duration 
of the time of recovery may be quite long. 
The longer it takes for recovery to begin, the 
less perfect will recovery be, but recovery may 
begin as long as 2 years after injury and good 
results may be obtained. In spontaneously 
recovering lesions it is therefore necessary to 
wait at least 2 years before final adjudication 
should be made of irrecoverability. 

For spontaneous recovery, the most favor- 
able prognosis may be given in the following 
order of nerves: tibialis, median, musculo- 
cutaneous, axillary, ulnar, radial, peroneal, 
and sciatic. The most rapid recovery had 
been observed in the following order: radial, 
musculocutaneous, peroneal, tibia], median, 
ulnar, sciatic, axillary. 

Following operation it is necessary to have 
some idea of the prognosis, depending on the 
particular operation, suture, neurolysis, or 
transplant, and the time between the injury 
and operation, such as primary and secondary 
suture or other procedure. Reports of recov- 
ery after secondary suture are so variable as 
to be interpreted with great difficulty because 
of the many factors involved and the different 
standards of recovery time of the reports 

Foerster reports 3 per cent failures in 370 
cases; Stracker reports 25 per cent failures in 
147 cases; Ranschburg, 64 3 percent failures in 
414 cases; Forrester-Brown, 50 per cent failure; 
Delageni£re reported complete success in 
8s 9 per cent, partial success in 1 1 2, and failure 
in 3 per cent Stopford described the results of 
secondary suture accurately and was able to 
examine his cases for a long time after op ela- 
tion. In 245 cases there were 30 failures; 
however, a number of cases in which only a 
return of protopathic sensibility had returned 
were included among the successes. Flatt 
reported rso cases of suture with recovery in 
79 per cent. 
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The results of suture differ with individual 
nerves. Following suture, in a composite 
material of 6 German authors, failures were 
reported in 62 per cent of peroneal, nerve 
suture— 152 cases; 54 per cent of tibial — 67 
cases; 43 per cent of ulnar— 228 cases; 31 per 
cent of median— 198 cases; 30 per cent of 
sciatic— 121 cases; 28 per cent of radial— 397 
cases; 21.4 per cent of axillary— 18 cases; 18 
per cent of musculocutaneous— 33 cases. 

The interval between the time of suture and 
injury is of some prognostic significance. Thus 
Stracker reported that of 21 cases in which 
operation was done within 3 months after 
injury, success resulted in 66 per cent; in 4 to 6 
months— 46 cases, 50 per cent; in 7 to 22 
months— 69 cases, 24 per cent. 

Stopford believed that a delay of from 12 to 
18 months appeared to have no marked effect 
upon the time or extent of recovery. If the 
interval exceeded this period the prognosis 
was not so good when the suture had been 
performed in the distal part of the limb. When 
in the proximal part a delay of 2 to 3 years 
does not seem to prejudice the chance of 
success. 

It has seemed to many authors that primary 
suture results in relatively- rapid and con- 
stantly favorable results, with which I agree. 

Following neurolysis, successful results fol- 
lowed in 77.2 per cent of Foerster’s 194 cases; 
in 37.2 per cent of 405 cases reported by 
Ranschburg ; in 7 5 per cent of 80 cases reported 
by Platt. 

Homoplastic and heteroplastic transplants 
have been uniformly unsuccessful. Of 216 
cases analyzed by Gossett and Charriere, in 
only s were good results seen in autografts, 2 
in homografts, and 5 in heterografts. 

When after a sufficient time has elapsed 
following operation, 2>£ to 3 years, to enable 
one to say that there will be no further recov- 
ery, other operative procedures should be 
contemplated, such as arthrodesis, tendon and 
muscle transplants, and similar procedures. 
Only when no more favorable results may be 
expected should the final evaluation of in- 
capacity be made. 

McBride suggests that the disability be 
measured in terms of loss of abduction, adduc- 
tion, flexion, extension, and rotation. The 


disability then is approximately the same as 
in the presence of ankylosis. This suggestion 
has many merits and is far more sensible than 
the guesses arrived at by some. If in addition, 
the examiner bears in mind the extent of 
sensory loss as well as the type of occupation 
of patient, with the idea of determining what 
function required by that or allied occupa- 
tions has been destroyed, he will be able to 
make a fairly accurate approximation of loss 
of function. 

Kessler has properly noted that the esti- 
mate of permanent disability is often made at 
the time patient returns to work regardless 
of whether the nerve might regenerate further. 
Thus in one instance, a musculospinal lesion, 
patient was awarded a 30 per cent loss of func- 
tion; later, however, complete recovery took 
place. As has been pointed out the beginning 
of recovery may be delayed in spontaneously 
recovering nerves as long as 2 years and in 
sutured nerves as long as to 3 years. For 
future reference and further to emphasize the 
difference of opinion concerning evaluation of 
incapacity produced by paralysis in various 
nerves, it may be of interest to note the 
evaluations from several sources. 

Injury to the whole brachial plexus is 
awarded by Kaufman, when on the right side 
75 per cent, on the left side 65 per cent; the 
guide bareme, on the right, 70 per cent, on the 
left, 60 per cent. Injur}' to the upper part, or 
Erb’s palsy, is awarded by Imbert 20 to 25 
per cent; by guide bareme, 20 per cent on the 
right, xo per cent on the left; by Llewellyn, 
right 25 to 30 per cent, left, 20 to 25 per cent. 
Injury to the lower brachial plexus or 
Klumpke-Dejerine paralysis, is awarded by 
guide bareme 30 per cent on the right, 20 per 
cent on the left; by Llewellyn 35 to 40 per cent 
on the right, 25 to 30 per cent on the left. 

For injur}' to the suprascapular nerve, 
Llewellyn awards xo per cent when external 
rotation is important; guide bareme 30 per cent 
on the right and 20 per cent on the left. The 
subscapularis is awarded 10 to 15 per cent by 
Kessler. For injur}' to the circumflex nerve 
Llewellyn awards 25 to 30 per cent; guide 
bareme 20 per cent on the right, 10 per cent on 
the left; Imbert 20 to 25 per cent; Remy 15 
per cent on the right, 12 per cent on the left; 
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Thieme 60 per cent on the right, 50 per cent on 
the left ; Kaufman 15 to 20 per cent; the Swiss 
authorities, 15 to 20 per cent; Mayct 20 
per cent. 

The long thoracic is awarded 15 per cent by 
Kaufman 

The musculocutaneous is awarded 30 per 
cent by Mayct; the guide bareme awards 50 
per cent on the right, 40 per cent on the left; 
Llewellyn likewise gives 50 per cent on the 
right and 40 per cent on the left for complete 
lesions and 30 per cent on the right and 20 
per cent on the left for incomplete lesions; 
Kessler gives 60 per cent 

When the musculospinal is injured above 
the triceps, Mayet gives 50 per cent, below it, 
40 per cent. When in the arm Remy gives 60 
per cent on the right, 10 per cent on the left as 
does Imbert. The guide bare me awards 60 
per cent on the right, 50 per cent on the left, 
generally the German authorities give from 
40 to 60 per cent. When the hand alone suffers 
from the paralysis Thieme gives 50 per cent 
on the right and 45 per cent on the left; Remy 
50 per cent on the right and 48 per cent on the 
left; and Kaufman 50 per cent. Kessler gives 
66 per cent on the hand. 

For median nerve lesions above the inner- 
vation to the flexors of the wrist and fingers, 
the guide bareme gives 50 per cent on the right 
and 40 per cent on the left, as does Remy; Im- 
bert gives 45 per cent to soper cent, Llewellyn 
gives 60 per cent on the right, 50 per cent on 
the left; Thieme from 40 to 50 per cent. When 
involving only the small hand muscles, Remy 
gives 45 per cent on the right and 35 per cent 
on the left, and Imbert gives from 15 to 20 
per cent. Kessler gives 40 to 70 percent in the 
arm, 10 to 20 per cent in the hand. For 
causalgia Llewellyn gives 80 per cent on the 
right, 70 per cent on the left. For lesions of 
the iilnar nerve Kessler gives from 15 to 60 
per cent below the elbow, 45 to 60 per cent 
above the elbow, 20 to 60 per cent at the 
elbow, in terms of hand disability; the guide 
bareme, at the elbow 50 per cent on the right, 
40 per cent on the left; Remy in the hand r2 
per cent on the right, 10 per cent on the left, 
Thieme above the hand 55 per cent on the 
right, 50 per cent on the left; Mayct, 30 
per cent above the elbow, 20 per cent below the 


elbow ; Llewellyn, 50 per cent right, 40 per cent 
left, and at the wrist, 25 percent on the right 
and 30 per cent on the left. 

The sciatic nerve is awarded 60 to 70 per 
cent by Llewellyn; 60 per cent by Imbert; the 
German authorities generally, 40 per cent; but 
although Remy gives 40 per cent he thinks 60 
per cent is not excessive. 

The peroneal nerve is awarded 10 per cent 
by Remy; 20 per cent by the guide bareme; 30 
per cent by Llewellyn, 40 per cent by Golc- 
biewski (quoted by Imbert). 

The tibial nerve is awarded 20 per cent by 
Llewellyn. 

The femoral nerve is awarded 50 to 60 
per cent by Llewellyn; Imbert gives it 40 to 50 
per cent; the German authorities generally, 
66 to 85 per cent; the guide bareme, 45 to 50 
per cent. 

The wide difference of opinion held to be 
authoritative is immediately apparent and 
often ludicrous. As Llewellyn has pointed out, 
to determine disability by the level of a lesion 
and not by actual paralysis present is cer- 
tainly erroneous. If the level of the lesions is 
to be considered then the level should be 
related to the branch of the nerve above which 
it is located. 

For ankylosis at the knee Imbert awards 
the same as for amputation, 60 to 65 percent; 
Remy gives it as 20 percent; Brouardel, 20 to 
60 per cent according to occupation; Llewel- 
lyn, 25 to 45 per cent If a brace is cumber- 
some, an arthrodesis can produce an anky- 
losis at the knee when the femoral nerve is 
injured and function will be equally as good 
as when the nerve is not injured, yet the 
German authorities give as high as 85 percent 
for paralysis of the femoral nerve, and Remy, 
on the other hand, gives 20 per cent for anky- 
losis at the knee. 

Thus, whereas much is known of methods 
of determining the recoverability of nerves, 
the probabilities of recovery after operation, 
residual paralysis, and anesthesia, possible 
supplementary movement, and methods 01 
improving function, much remains to be 
learned concerning the estimation of incapac- 
ity as related to industry, arts and professions, 
produced by loss of function resulting uoni 
peripheral nerve lesions. 
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THE DIAGNOSIS OF CHRONIC ENLARGEMENT OF THE LEG 
With the Description of a New Syndrome 

JOSEPHUS C. LUKF, M.D., F.R.CS. (Fng), Montreal, Canada 


T HE subject of chronic enlargement of 
thelegisaninterestingonechieflyfrom 
the standpoint of diagnosis. Scattered 
descriptions of all but one of the vari- 
ous conditions to be described have appeared 
in the literature, but there has been little or- 
ganization of information, and I have been 
unable to find any writings which deal with 
the subject in regard to differential diagnosis. 
It is my aim to discuss this condition so as to 
present a guide in the investigation and diag- 
nosis of a case of chronic enlargement of one 
lower extremity. I also wish to present the 
description of a hitherto unreported syndrome 
of leg enlargement. The treatment of the ma- 
jority of these conditions is unsatisfactory and 
far from standardized, and, because I have 
little that is new in this respect to offer, treat- 
ment will not be considered in this article. 

Unfortunately, cases of leg enlargement are 
seen most frequently in the female sex, and 
consequently the majority present themselves 
primarily for cosmetic reasons. In this age of 
silk stockings, short skirts, and glamour, one 
enlarged leg is a serious handicap from the 
psychological standpoint, even without tak- 
ing into account the symptoms produced The 
male sex undoubtedly shows a lower incidence 
of this disablement despite the fact that the 
cosmetic reason is negligible The main reason 
for the preponderance of females is that the 
two groups showing the greatest number of 
cases, the pure lymphatic and the lymphatico- 
venous types, occur most commonly in females, 
the latter being so often a complication of 
pregnancy. 

As there are numerous causes for the devel- 
opment of an enlarged leg, the subject will be 
discussed under the following headings- (i) 
congenital hypertrophy; (2) lymphatic stasis 
and obstruction, congenital and acquired, (3) 
developmental venous retardation, (4) mired 

from the Peripheral Visculir Clinic Royal Vatoni Hoj 
pital, Montreal 


venous and lymphatic partial obstruction; (5! 
congenital arteriovenous fistulas; (6) miscel- 
laneous. 

CONCENITAL HYPERTROPHY 

This group includes only those cases of en- 
largement of the limb due to congenital over- 
growth. All the component tissues of the leg 
are otherwise normal. There are other congen- 
ital causes for leg enlargement, but they will 
be discussed under their appropriate groups. 

In the symmetrical development of the two 
sides of the body it is somewhat surprising 
that unilateral differences do not occur more 
frequently. Congenital anomalies are rela- 
tively frequent, but major variations in symme- 
try are rare. One manifestation of unilateral 
inequality is an enlarged leg Many isolated 
case reports of congenital hypertrophy have 
appeared, and Wakefield and Hines have col- 
lected a series of 223 cases However a care- 
ful perusal of these reports demonstrates that 
many of them are not true congenital hyper- 
trophies, but are either congenital lymphede- 
mas or congenital arteriovenous fistulas. As 
this latter syndrome has not been really under- 
stood until recently the difficulties in differen- 
tiation can be understood. While congenital 
hypertrophy undoubtedly occurs, it is not as 
common as was previously believed. 

In another contribution to the subject, Brag- 
man lists 4 different types of congenital hyper- 
trophy. (i) unilateral total hypertrophy; W 
unilateral hypertrophy of one extremity; (3) 
crossed hypertrophy of one leg and the oppo- 
site arm; (4) individual organ hypertrophy. 
It is only group (2) pertaining to the leg which 
concerns us in this discussion. 

For the diagnosis of a case of congenita 
hypertrophy it is essential that the history 
shows that the defect was noticed at birth or 
shortly a/tenvard. Enlargements appearing in 
later life are not congenital hypertrophies in 
unilateral total hypertrophy, and in crossed 
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hypertrophy, the diagnosis is obvious, but 
when only one leg is involved the diagnosis 
must be made by exclusion. To be able to 
make the diagnosis in such cases, the exam- 
iner must have in mind a clear conception of 
the other congenital causes leading to enlarge- 
ment of the leg. These will be dealt with sub- 
sequently. An aid in confirming the clinical 
impression of congenital hypertrophy is the 
frequent finding of other congenital defects, 
such as spina bifida, club foot, cleft palate, etc. 
and later evidence of mental deficiency. Pro- 
longed elevation of the leg results in no change 
in size. 

LYMPHATIC STASIS AND OBSTRUCTION 

This group may be subdivided into congen- 
ital and acquired varieties, and it gives the 
second largest number of cases of enlarged leg. 

a. Congenital. There is some confusion in 
nomenclature in this group. The true congen- 
ital leg enlargement due to lymph stasis is 
known as Milroy’s disease, but to be correctly 
placed in this category there must be a defi- 
nite familial incidence. 

Milroy emphasized the familial tendency 
and reported the lesion present in 7 succes- 
sive generations in his series. Descriptions of 
other similar families have appeared, but most 
cases will not give a familial history, and are 
therefore more correctly designated as con- 
genital lymphedema. 

The basic factor underlying this condition 
is a developmental defect in the lymphatic sys- 
tem of the lower extremity resulting in a dif- 
fuse lymphangiomatosis with lymph stasis. 
This is localized in the area between skin and- 
fascia. The clinical picture presented is that 
of an enlarged leg which is slightly paler than 
the other and which demonstrates a slight pit- 
ting edema more marked toward the end of 
the day. That edema is the factor concerned 
can be proved by continued elevation of the 
leg for 24 hours, when the limb will be ob- 
served to be diminished in size, more nearly 
approaching the normal extremity. There is 
no increase in length of the involved leg, no in- 
crease in warmth, no dilated superficial veins, 
and no ulceration or angiomas. The child ap- 
pears perfectly normal except for an enlarged 
leg. The history in these cases must be that 



Fig. 1. Lymphedema prccoi" involving the left lower leg 
most marked about the ankle, but also extending slightly 
above the knee. 


the defect was noticed at birth or shortly after- 
ward. Although the case usually can be diag- 
nosed clinically, when in doubt, biopsy of the 
skin and subcutaneous tissue will settle the 
question. The sections will show a spongelike 
appearance of the subcutaneous tissue with 
marked increase in the skin to fascia interval. 
Microscopically there will be seen a replace- 
ment of the majority of the subcutaneous fat 
by widely dilated lymph spaces. These spaces 
increase in amount toward the deep fascia. 
There is a varying amount of fibrous tissue 
present about the lymphatic channels, and es- 
pecially marked as a thickening of the sub- 
cutaneous fibrous septa and the deep fascia. 
The lymph spaces are lined by a single layer 
of endothelium and are seldom larger than 2 
millimeters in diameter. The microscopic ap- 
pearance is entirety characteristic. 

b. Acquired. There is a variety of lymph- 
edema which probably should be grouped in 
the congenital section, but, because of its late 
development, will be classified as acquired. 
This is the spontaneous development of a leg 
swelling, starting usually about the ankle, 
which progresses upward slowly, and within 
a year usually involves the leg to the level of 
the knee or higher. This condition is most 
common in females and develops as a rule in 
the late teens. It has been well described by 
Allen who has given the syndrome the name 
of lymphedema precox. In a study of 93 cases 
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I"'R * A severe case of elephantiasis (acquired lymph- 
edema) follow ing upon succ ess we att acts of cellulitis of the 
(eg The hyperkeratosis, skin excrescences, edema, and pig- 
mentation are obvious This leg on amputation neighed 
67 pounds (Courtesy of Dr D G Webster ) 

he found that females preponderated by 87 
per cent. It usually involves one lower ex- 
tremity and is aggravated by prolonged stand- 
ing and activity. Figure 1 shows a moderately 
well developed case in a girl aged 19, the en- 
largement being noticed 1 year previously. 
The complaints, as in this case, are mainly 
cosmetic in basis, with the addition of some 
heaviness and tiredness after prolonged peri- 
ods of time on the feet Clinically and patho- 
logically lymphedema precox presents the same 
picture as that of congenital lymphedema, 
with the exception of its later appearance. 

In 1930 Reichert described an accessory 
method of diagnosis of edematous extremities 
by the use of soft tissue x-rays In lower ex- 
tremity edema due to generalized causes such 
as cardiac, nephritis, and hypoprotcinemia, 
the enlargement is shown to be mainly con- 
fined to the subcutaneous area but present also 
throughout all the strata of the leg, whereas in 
lymphatic stasis and obstruction the enlarge- 
ment is confined to the skin-fascia interval 
alone. In most cases a differentiation between 
the enlargement which is the result of conge- 
nital lymphedema and lymphedema precox 
against that which is the result of chronic 
lymphangitis can be made, n hen, in the latter, 
a marked subdermal diffuse fibrosis can be 


J ig 3 A moderately advanced case of acquired lymph- 
edema of the same etiology as that portrayed in Tigaie a 
(Courtesy of Dr L P Ercaux ) 

seen, manifested as a network of fibrous 
trabeculations in the subcutaneous interval 
A second variety of acquired lymphedema 
is that which results from the partial or com- 
plete obliteration of the normal lymphatic 
pathways, and it is to this group that the true 
cases of elephantiasis belong This oblitera- 
tion is the result of moderately severe or re- 
current mild attacks of cellulitis and lymph- 
angitis, the organism being predominantly the 
streptococcus. These attacks result in a pro- 
gressive edema, fibrosis, and enlargement of 
the leg by involvement of the extrafascial tis- 
sues, the result of chronic inflammation and 
the fibrous obliteration of the lymphatics both 
far and near 

The appearance of the leg differs markedly 
from that of lymphedema precox The size is 
usually greater and may be tremendous. Fig- 
ures 3 and 3 show two good examples of the 
severe and the ultimate stages of the condi- 
tion In both, the result is due to waves of 
subacute cellulitis and lymphangitis progress- 
ing for more than 5 years Both were natives 
of Montreal and repeated examinations for fila- 
ria were negative. The skm shows a marked 
thickening and loss of elasticity, and in severe 
cases like those pictured here, there are patches 
of hyperkeratosis, pigmentation, and wart-like 
excrescences The enlargement may be such 
that the skin bulges in hard folds with deep 
creases between There is always a hard pit- 


Fig. 4. This patient has had varicose veins for the past 
30 years, but the enlargement of the leg followed an abra- 
sion to the left shin. (The scar of this can still be seen.) 
The abrasion healed very slowly, and was associated with 
many attacks of subacute inflammation. This case is one 
of mild acquired lymphedema with pre-existing varicose 
veins. 

ting edema present which is reduced some- 
what on prolonged elevation. The hardness 
of the tissues is characteristic. There is usu- 
ally a patchy slight increase in warmth of the 
involved, over the uninvolved, leg because of 
the subacute inflammation present in various 
areas. Leg ulcers are seldom present. The 
finding of associated varicose veins should not 
lead the diagnosis astray, such as the case pic- 
tured in Figure 4. This man has had veins the 
size of those present in the photograph for the 
past 30 years. Eleven j-ears ago he had an 
abrasion to his lower leg and ever since has 
had attacks or waves of redness, tenderness, 
and increasing swelling of his leg. Chills were 
present on a few occasions. This is an exam- 
ple of a milder degree of chronic lymphatic 
obstruction. The classical example of this 
variety of leg enlargement is that seen in filari- 
asis in which the elephantiasis is not caused 
merely by the presence of the filaria in the 
lymphatic vessels, but mainly by the lymph- 
angitis which results from their invasion. 

Matas and Homans have given excellent de- 
scriptions of the whole process, and have shown 
that mere interruption of lymphatic pathways 
is not enough to produce lasting edema, but for 
the edema to be continuous an added chronic 
or recurrent lymphangitis must be present. 


Fig. 5. The case of congenital venous retardation de- 
scribed in the text, showing the slight but definite enlarge- 
ment of the left leg. There is a generalized patchy cyanosis 
best seen in the upper thigh and ankle. 

The microscopic picture of a section of skin 
and subcutaneous tissue demonstrates the com- 
bined appearance of lymphedema and chronic 
inflammation. The epiderm is seen to be hy- 
pertrophic and may be thrown into irregular 
folds. There are varying degrees of papillary 
excrescences and hyperkeratinization. The 
corium is fibrous and from it fibrous bands 
extend down through the subcutaneous tissue. 
The blood channels are thickened and sur- 
rounded by a perivascular exudation of lymph- 
ocytes. The fibrous tissue is loosely arranged 
and appears edematous. In severe cases the 
picture may simulate a myxomatous lesion. 

DEVELOPMENTAL VENOUS RETARDATION 

Pure venous retardation as a cause of leg 
enlargement in a previously unaffected leg 
has not been described to date. In other cases 
in which increased leg size has the factor of 
retarded venous return, there is also partial 
lymphatic blockage. This combination is well 
known and follows on a previous deep throm- 
bophlebitis. This combination and its diag- 
nosis will be discussed subsequently under 
group 4 as the lymphatico venous group. 

First of all I wish to present a case which in 
my opinion demonstrates that venous retarda- 
tion can be a cause in itself of leg enlargement. 

A.C., Hosp. No. 111,154, female aged 21 years, 
presented herself because of an enlarged left leg 
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Fig 6 Roentgenograms of the case shown in Figure s following injection of 70 per 
cent diodra&t solution into the left femora! vein at the level of the groin The retro- 
grade filling of the entire femoral ' cm and tributanes is well seen The large caliber of 
the vein andtbe smooth nails indicate the absence of any previous deep phlebitis 
Fig 7 Injection of the right femoral vein at the level ot the groin in the same case 
as that shown in Figures 5 and 6 Note that the diodrast solution does not descend 
farther than the first valve station 


which was first noticed 1 year ago There were no 
associated symptoms until about 2 months before 
admission when she noticed that in the afternoons, 
after being on her feet all day, she would have a dull 
aching pain throughout the entire length of the leg 
The leg would be slightly larger in the evenings than 
the mornings but there has been no return to normal 
size at any time since the onset 

The patient gives no familial history of enlarge- 
ment of the leg She is married but has had no preg- 
nancies Before her marriage she was a waitress for 
2 j ears. There is no history of accident to the leg 
or phlebitis, and she has had no operations or seri- 
ous illnesses 

There were no findings in the general physical ex 
amination relevant to the local condition The left 


leg showed a mild generalized enlargement m com- 
parison with the right (Fig 5) Even in the supine 
position, and much more marked when erect, the left 
leg showed a definite cyanotic mottling which seemed 
to be most marked on the lateral aspect of the mid 
thigh and again in the region of the medial malleolus 
There were no varicose or unusually dilated super- 
ficial veins present , no nevi or areas of pigmentation, 
no pitting edema The skm texture and the feel of 
the subcutaneous fat were normal _ 

The arterial pulsations were normal In both leet 
and legs Measurement of the extremities revealed 
equal length, but demonstrated the enlargement on 
the left side to be due to an increase m circumference 
of 1 inch in the thigh and K Inch in the lower leg 
Skin temperature readings by means of the derma- 
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therm were essentially equal on both legs. Routine 
urine and blood Wassermann examinations were neg- 
ative. Soft tissue roentgenograms made of both legs 
showed the bones to be normal in contour and length, 
and the enlargement of the left leg to be composed 
chiefly of an increased thickness of the subcutaneous 
tissues. There was no arterial calcification or local- 
ized zones of soft tissue increase. 

The femoral vein on the left side was injected with 
70 per cent diodrast solution, the technique being as 
follows: Venipuncture was performed just below the 
inguinal ligament with the patient Ring on the x-ray 
table. An assistant then compressed the femoral vein 
and artery against the superior ramus of the pubis. 
The injection was carried out without undue pressure, 
the 30 cubic centimeters being given in about 30 
seconds. The proximal digital pressure was continued 
until the roentgenograms had been taken, and the 
whole procedure was completed in about 2 minutes. 
This same procedure was carried out subsequently on 
the normal leg. The x-ray results are shown in Figure 
6 in which it will be seen that the solution descended 
retrogradely almost the full length of the deep veins 
in the involved leg and also into many of the tribu- 
taries, but there was no reversal of flow in the great 
saphenous vein. The injection into the femoral vein 
on the normal side was halted within an inch and a 
half from the point of injection (Fig. 7). 

The conclusions in this case are based on the 
following points : This patient gives no history 
of any previous leg disorder, she has never had 
phlebitis, pregnancy, or any severe illness. 
There is no familial history, and the enlarge- 
ment has gradually appeared in early adult 
life, a time when the equivalent state of defec- 
tive vein valves in the saphenous systems 
usually makes its appearance. Edema as an 
important factor in the enlargement can be 
ruled out by the absence of pitting on pressure, 
and only the slight diminution in size on pro- 
longed elevation. There were none of the signs 
of a congenital arteriovenous fistula present. 
The diffuse cyanosis of the leg, most marked 
on standing, indicates a venous congestion; 
and the lack of enlarged superficial veins rules 
out incompetency of the saphenous system, 
although this will probably develop later. 

The x-ray studies corroborate the clinical 
impression by revealing the absence of, or de- 
fective valves in, the deep system of the in- 
volved leg, thus allowing complete retrograde 
flow. This defect is absent in the normal leg, 
the injection being soon halted presumably at 
tlie first valve station. This phenomenon of 
retrograde flow has been present on x-ray in 


2 other patients who had had a previous throm- 
bophlebitis, whereas 2 normal controls again 
showed the injection fluid to penetrate a short 
distance down the vein. The leg hypertrophy 
is probably the result of venous retardation 
and increased venous pressure acting over a 
long period in a dilated deep venous bed. Un- 
doubtedly this extremity has been endowed 
with a set of valves congenitally weaker, and 
likely numerically fewer, than the normal, 
and the preceding years of activity while a 
waitress produced their complete defectiveness . 

MIXED LYMPHATIC AND VENOUS PARTLAL 
OBSTRUCTION 

As before mentioned, to this group belongs 
the largest number of cases. The leg enlarge- 
ment is usually only a secondary complaint 
with the exception of the ankle edema which 
appears toward the end of a day of activity. 
It is most commonly the complications which 
bring these cases for treatment. The under- 
lying pathological condition is that of a throm- 
bophlebitis of the deep femoral system which 
in many cases progresses well up into the iliac 
veins. This is an infective phlebitis following 
pregnancy most frequently, but seen also in 
septicemia, pneumonia, typhoid, and after 
operation in septic cases. This thrombophle- 
bitis is always associated with a periphlebitis, 
a point which can be demonstrated at a later 
date when some operative procedure on the 
veins is carried out. Instead of the usual fine 
areolar tissue surrounding the vein, thick fi- 
brous bands will be found closely binding the 
thickened whitish vein to the surrounding tis- 
sues. This periphlebitis results in a lymphan- 
gitis due to the close anatomical association of 
the lymphatics with the veins, especially in 
the region of the external iliac vein. Subse- 
quent recanalization of the vein in part is 
almost invariable, but the action of the valves 
has been destroyed. 

A careful history taking is important in de- 
termining a previous deep thrombophlebitis. 
Such a case will give a history of an acute leg 
involvement associated with pain, blueness, 
tenderness, a sharp febrile course, and, espe- 
cially, marked swelling of the whole leg. These 
patients will have been in bed for from 4 to 8 
weeks and will have been treated usually by 
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the exception for a case of deep femoral phle- 
bitis to develop subsequent incompetent su- 
perficial varicose veins Careful questioning 
will reveal that when varicose veins are pres^ 
ent, they were in existence before the onset of 
the deep phlebitis and probably were a factor 
in its development. 

CONGENITAL ARTERIOVENOUS FISTULA 
This variety of leg enlargement is one of 
unusual interest. It consists of a hypertrophy 
of all the component parts of the leg the result 
of abnormal arteriovenous communications of 
congenital origin. As would be expected, the 
majority of cases develop in early childhood, 
but there are some which do not make them- 
selves evident until later in life probably be- 
cause of the small size of the fistulas at birth 
As growth and activity continues these small 
fistulas enlarge to the point of producing signs 
and symptoms To obtain a hypertrophied leg 
in a case of arteriovenous fistula, the commu- 
nications must be well above the knee. The 
level of the fistula will determine the amount 


elevation and hot fomentations. Such a his- 
tory will distinguish a deep phlebitis from the 
superficial vein involvement; in the presence 
of the latter, localized pain and tenderness, 
mild or absent fever, and little or no ankle 
edema will be elicited. 

The diagnosis of this variety of leg enlarge- 
ment presents few difficulties The history of 
a previous deep thrombophlebitis is of para- 
mount importance The clinical examination 
reveals only a slight increase in size of the in- 
volved leg over the normal one This is always 
more marked toward evening after a day of 
activity, especially about the foot and ankle. 
The leg is only slightly larger than its fellow 
and the most marked tissue changes are in the 
lower half of the lower leg The skin in this 
region is indurated and usually pigmented, and 
the subcutaneous tissues show a distinct firm- 
ness even to the point of hardness There is no 
increase in warmth unless secondary infection 
from complications is present (Fig 8) The 
arteries pulsate normally The appearance of 
the lower leg will be modified by the frequent 
complications of eczema and ulceration which 
ensue. Contrary to the popular belief, it is 



Fir 9 a, kfl, Case of congenital arteriovenous fistolain 

volvine the vessels in the left thigh, and showing the ge« 
cralizcd enlargement of the left leg b, Infrared photograph 
of tbesame case demonstrating the dilated s*in veins in me 
left as compared with the right leg Operation confirmoi 
the artenogTaphiC findings of l*o arteriovenous fisluta* 
between the femoral artery and vein in Hunter s canal 
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of leg to be involved. In the past because of 
the numerous clinical manifestations these dif- 
ferent degrees were not recognized as arising 
from a single cause. Numerous names were 
applied, such as phlebarteriectasis, Parkes 
Weber syndrome, etc., and it is to Lewis and 
Horton that credit should be given for a clear 
definition of the underlying pathology and its 
clinical recognition. 

The diagnosis of leg enlargement due to con- 
genital arteriovenous fistula should not pre- 
sent any difficulties if the condition is kept in 
mind. The salient features on examination 
are: the leg is definitely but not greatly en- 
larged and is elongated if the fistulas have 
shown evidence of their presence before clo- 
sure of the epiphyseal lines. 

This elongation if at all marked will give a 
lifting of the pelvis on that side and a com- 
pensator} 7 scoliosis. There is always an in- 
creased prominence of the superficial veins in 
the involved leg which may progress to the 
point of showing marked varicosities, and 
the common varicose vein complications of 
pigmentation, eczema, and ulceration of the 
lower leg. 

Figure 9 shows an early stage of the con- 
dition with the increased superficial veins well 
demonstrated by infrared photography. This 
case has been described in a previous commu- 



Fig. 10. A case of pseudohypertrophic muscular dys- 
trophy involving the right calf in a girl aged 14 years. The 
condition did not involve any other muscle groups. 



Fig. ir. The right lotver leg of a patient showing plexi- 
form neurofibromatosis showing the characteristic greater 
involvement about the ankle region. This case showed gen- 
eralized signs of neurofibromatosis. 


nication (6). A constant finding is a uniform 
increase in warmth of the extremity being i to 
3 degrees C. more than the normal leg. The 
arterial pulsation in the vessels of the feet is 
either diminished or absent. A clinical test 
which is occasionally present is that known 
as Bragman’s sign; that is, occlusion of the 
artery proximal to the fistula gives a sudden 
decrease in the pulse rate of xo to 15 beats 
per minute. This is more commonly found in 
the acquired arteriovenous fistulas, and the 
same can be said for cardiac hypertrophy and 
failure which follow a well developed arterio- 
venous communication. These findings will 
give a tentative diagnosis of the condition and 
confirmation can be obtained by two further 
procedures. Arteriography carried out by 
means of thorotrast or preferably supersatu- 
rated diodrast solution will demonstrate the 
fistulous connections. Examination of the ox- 
ygen content of the returning venous blood 
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central to the fistulas will give much higher 
values than in normal venous blood, indicat- 
ing a direct arteriovenous shunt. 

MISCELLANEOUS 

Two separate causes of leg enlargement will 
be discussed in this group : pseudo hypertrophic 
muscular dystrophy and neurofibromatosis. 
The former is one variety of the myopathies 
and should be included in the present discus- 
sion because of the frequent commencement 
of the disease in the muscles of the calf. The 
history is usually familial and the onset is 
noticed between the ages of 5 and 1 5 years. 
The first symptom if the leg is involved is en- 
largement of the calf muscles. The condition 
tends to progress and, in the later stages, if 
the shoulder and spine muscles are involved 
there should be little difficulty in diagnosis. 
The main symptom is a weakness and diffi- 
culty in gait giving a marked limp because of 
increasing incompetence of the involved mus- 
culature. 

Examination of an early case demonstrates 
symmetrical enlargement of the calf muscles. 
The remainder of the leg appears perfectly 
normal. There are none of the signs such as 
are present in lymphatic blockage, venous ret- 
ardation, or arteriovenous fistulas. The clin- 
ical impression is that of a diffuse soft tissue 
mass in the calf area Soft tissue films show 
the enlargement in the calf to be beneath the 
deep fascia In the case shown in Figure 10, 
a diagnosis of subfascial lipoma was made; 
and, at the opera tiop, the findings were solely 
those of muscle enlargement, which seemed 
confined almost entirely to the gastrocnemius 
Biopsy' showed a definite hypertrophy of the 
fibers and also the deposition of an abnormally 
large amount of tat in this muscle 

Neurofibromatosis results in leg enlarge- 
ment from two main varieties, first, from nu- 
merous scattered neurofibromas, and second 
from the plexiforra variety The fatter is the 
more pertinent to our discussion as it causes a 
diffuse enlargement extending from the foot 
almost to the knee, usually with folds which 
droop down overhanging those of the ankle in a 
hood-like manner The skin is the typical caji 


an hit color and, with the subcutaneous tissue, 
gives a peculiar putty-like feel. When neuro- 
fibromatous overgrowth involves an extrem- 
ity, associated disturbances in the bones may 
occur. There may be a mild to massive in- 
crease in length and thickness of the long 
bones together with irregularity in outline 
which may be of such a degree as to give tu- 
morlike projections and cystic cavities which, 
however, arc found to consist of neuiofibio- 
matous tissue. In a recent case of plexiform 
neurofibromatous enlargement of the lower 
leg (Fig. u), a plastic procedure was carried 
out, and the subcutaneous tissue was found 
to be extremely vascular and grossly to have 
the usual appearance of firm whitish jelly. 
The diagnosis in this group of enlarged legs 
is obvious because there is invariably associ- 
ated with it a more or less generalized neuro- 
fibromatosis. 

SUMMARY 

r. This presentation is an attempt to or- 
ganize the scattered information on the sub- 
ject of the unilateral, chronic, enlarged leg 
so as to present a guide in its diagnosis. The 
subject of treatment has been excluded 

2. Six main groups are described, each dif- 
ferent from the standpoint of etiology, they 
are congenital hypertrophy, lymphatic stasis 
and obstruction, both congenital and acquirer! , 
developmental venous retardation ; mixed lym- 
phatic and venous partial obstruction ; congen- 
ital arteriovenous fistulas, and miscellaneous 

3. Group three, that of developmental ve- 
nous retardation, is presented, as far as can be 
discovered, for the first time and a case his- 
tory' is given in detail. 
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Fig 4 Sudan stain frozen section reselling characteristic fat drop- 
lets in cell protoplasm and lying free in the interstitial tissue X$40. 
(Photography by Clarence B Mitchell ) 
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THECA CELL TUMORS (THECOMA) 

ARTHUR H. CURTIS, M.D., F.A.C.S., Chicago, Illinois 

T HESE tumors, first described by usually comprise the major portion of the 
Moretti and Arrigoni (1927) as fi- tumor structure, the nests or large areas of 
broma thecocellulare xanthomatodes polygonal cells with deeply staining nuclei 
ovarii, and by Loeffler and Priesel are a frequent and characteristic finding. The 
(1932 and T934) as theca cell tumors of the latter cells commonly show some evidence of 
ovary, are so closely related to granulosa cell luteinization, some nests of cells, when viewed 
tumors that many consider them a variety of under high power, simulating the luteiniza- 
the latter. Only 33 cases of theca cell tumor, tion encountered in the wall of a lutein cyst 
aside from the one herewith described, have (Fig. 5) or even suggestive of the structure of 
been recorded in the literature; yet there is a corpus luteum. 

every reason to believe that these growths, One must not be confused over the rela- 
although uncommon, are much less rare than tionship of the spindle-shaped stroma cells, 
this figure would indicate. the polygonal cells, and the luteinized cells. 

Theca cell tumors are characteristically They are part and parcel of the same struc- 
firm, fibroma-like, nodular, solid or partially ture, varied in degree according to the cellular 
cystic, unilateral growths. The tumors are richness of the growth and the degree of 
usually not larger than an egg but sometimes luteinization; the richer the cellular growth, 
attain the size of a small melon. The funda- the greater the differentiation in an epithelial 
mental characteristic is a connective tissue direction. The identity in derivation of these 
derivation with a high lipoid content. These various types of cells is evidenced by the 
solid neoplasms arise in the ovary, develop Mallory stain, and demonstrated still better 
large nodules, and encroach upon and replace by a modified Masson stain. The nature 
the normal tissue. of thecoma tumors has been concisely stated 

On gross section, the cut surface is seen to by Loeffler and Priesel: “It is immaterial 
be composed of bands and whorls of fibrous whether the structure is more a spindle-celled 
tissue which may be uniformly yellow or there fascicular one or the cells are more of an epi- 
may be yellow islands or streaks of yellowish thelioid form. The ground type is always a cell 
color. Cysts, an inconstant feature, may have of connective tissue derivation with high 
a hemorrhagic content and are commonly the lipoid content.” 

result of necrosis. Despite the firm fibrotic character of most 

Under the microscope the grossly yellow of these growths, numerous thin-walled blood 
tumor is found to consist of firmly constructed vessels are usually found. Poorly staining 
bands of stroma cells varied from spindle- hyaline areas in the stroma are so commonly 
shape to epithelioid form, also a varying pro- present that they are an almost characteristic 
portion of polygonal cells. The stroma cell feature. Even more noteworthy are minute, 
nuclei are relatively rich in chromatin, uni- scattered, unstained spaces both in and be- 
form in size, and very numerous. The stroma tween the cells; in frozen sections prepared 
is usually a basket weave with intercellular with sudan stain these are found to contain 
fibrils surrounding and intermingling with fat droplets, not only present in the cell proto- 
islands of more or less polygonal cells, the plasm throughout, but also lying free in the 
latter really an integral part of the growth to- interstitial tissue, 
gether with the stroma, although apparentty 

enmeshed in it. Although the spindle cells 0ur case > s that of a nulliparous married woman 

who continued to menstruate regularly and rather 
From the Department of Obstetrics and Gynecology, North- freely despite her age 0(52 years. Aside from a fixed 
western University Medical School, and Fassavant Memorial very hard tender swelling in the region of the left 
Hospital. ovary the only other noteworthy item in the history 
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Fig i Theca cell tumor of ovary This via* a smoothly nodular, \ery firm tumor 
The cut surface revealed a markedly yellow, smooth, fibrotic tumor, surrounded by 
a crescent of unusually firm ovarian tissue X i »j 


was a recently developed adenoma of the thyroid 
gland 

At operation, November 29, 1938, there were en- 
countered a marked brawny fibrosis of the cellular 
tissues of the pelvis, scattered adhesions, multiple 
small fibroids of the uterus, and a somewhat ad- 
herent, tumorous, smoothly nodular left ovary 

The left ovary measured 4 by 3 by 3 centimeters 
(hig 1) The surface was smoothly nodular, board- 
like in firmness The cut surface revealed */«of the 
substance converted into a markedly yellow, smooth, 
fibrotic tumor, surrounding which was a crescent of 
unusually firm ovarian tissue There were no cystic 



Fig a The tumor u composed of firm strands of «puuile 
cells with a tendency to create a basket weave with inter- 
cellular fibrils surrounding and intermingling with clusters 
of cells having numerous deeply staining nuclei X 160 


cavities and no other gross evidence of degeneration 
or necrosis 

Histology The tumor is mostly encapsulated, but 
in one broad area the fibrous stroma of the ovar) 
passes over into the tumor tissue without < dis- 
cernible zone of demarcation The new-gronlh is 
composed of firm strands of spindle cells with a 
tendency to create a basket weave, with Inter- 





Jig 3 High power photomicrograph of cluster nfjJ" 
ictcnstK polygonal cells with epithelioid tendency XJJ 5 - 
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cellular fibrils surrounding and intermingling with 
clusters and larger areas of cells having numerous 
deeply staining nuclei. These cells are polygonal in 
many areas, in some the cell boundaries are less 
clearly defined, and in still other regions the clus- 
ters of cells show definite evidence of luteinization. 
Much new-growth of intercellular fibrillar material 
is strongly in evidence. 

In many areas the tumor consists largely of spin- 
dle-celled fasciculi, in others the stroma is more epi- 
thelioid, with clearly definable transition from the 
spindle-cell to the epithelioid-cell type. The identity 
of the elements comprising the tumor is well shown 
by a modified Masson stain. In sections stained with 
hematoxylin and eosin are many minute unstained 
spaces, also displaced individual cell nuclei, leaving 
clear spaces (fat). Sudan stain of frozen sections re- 
veals innumerable fat droplets in cell protoplasm and 
lying free in interstitial tissue (Fig. a, frontispiece). 

Chemical analysis of a theca cell tumor 
shows a moderate amount of lipoid material 
and a high content of cholestrin. Extraction 
yields a large amount of estrogen per gram of 
tumor tissue. 

Most of these tumors are in women beyond 
the menopause. Atypical bleeding in these 
postmenopausal patients is a characteristic 
clinical feature. The uterus is enlarged and 
the endometrium hyperplastic as a result of 
the elaboration of estrogen by the embryonic 
tumor cells. 



Fig. 5. Section through wall of a large lutein cyst of the 
ovary with typical luteinization of the theca interna, from 
a patient with hydatid mole. At the top are seen the granu- 
losa cells which line the cyst cavity. Compare with the- 
coma cells of Figure 3. X3ro, 

Malignancy may occur but is rare in this 
kind of tumor in all except the richly cellular 
type of growth. Unilateral ovariectomy is the 
treatment of choice'. 
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,.^'8 S An incision has been made around the esophageal Tig 7 The lesser cur\ature has been divided to that the 

hiatus and the esophagus is licing freed by blunt dissection stomach may be mobilized 
up into the mediastinum. 
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AN OPERATION FOR THE CURE OF CON'OE^TAL....- ; ; 

ATRESIA OF THE ESOPHAGUS ' ' ’ : ’ 


B. NOLAN D CARTER, 

T HE ideal operation for the cure of 
congenital atresia of the esophagus 
is one in which a direct attack is 
made on that portion of the gullet 
which is deformed and the continuity of the 
gastrointestinal tract is re-established by an 
end-to-end anastomosis of the proximal and 
distal segments of the esophagus. This ideal 
has been striven for at the Children’s Hospital 
in Boston as reported by Lanman by means of 
an extrapleural approach through the poste- 
rior mediastinum with the result that all of 
the patients operated upon succumbed, al- 
though i patient in a total of 5 survived for 8 
days and x for 9. The remainder were appar- 
ently unable to withstand the operative pro- 
cedure. Probably the next operation in the 
order of desirability would be one in which 
the deformed portion of the esophagus is 
attacked directly either transplcurally or 
extrapleurallv, but in which no attempt is 
made to re-establish the continuity of the 
esophagus. The ends of one or both segments 
of the esophagus are brought out and later 
continuity is established by reconstructive 
operations. The Boston Children’s Hospital 
group reported 12 such operations with 100 
per cent mortality, and Richter in 1913 re- 
ported 2 cases in which, by a transpleural 
approach, the fistula between esophagus and 
trachea was ligated, both of which terminated 
fatally. It would seem to us from these re- 
ports, which are the only ones we have found, 
that the mortality resulting from operations 
in which the deformed portion of the esopha- 
gus is attacked directly is too high to justify 
their use. We have had no experience with 
this type of operation and our opinion is 
based entirely on what has been learned from 
the work of other surgeons. 

In view of the high mortality which results 
from a direct attack on the deformed portion 
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of the esophagus, several different operations 
have been advocated. These operations do 
not disturb the communication between 
trachea and esophagus, but attempt to form a 
new channel whereby food can pass from the 
proximal segment of the esophagus to the 
stomach around the fistula mentioned. In the 
light of our present knowledge it would seem 
that this type of operation is the most likely to 
succeed, since the operation can be done in 
several stages, no one of which is too shocking 
and, since if leakage occurs, no fatal effects 
follow. Such an operation should fulfill the 
following requisites: (a) The blind proximal 
segment of the esophagus must be drained to 
the outside. (This is essential for it is the over- 
flow of secretions from this pouch which is 
responsible for death from pneumonia in 
nearly all of these patients.) (b) The passage 
of stomach contents through the lower seg- 
ment of the esophagus which communicates 
with the trachea must be prevented, but a 
long blind pouch of esophagus communicating 
with the trachea must not remain; otherwise, 
the secretions from the pouch of esophagus 
will spill over into the bronchial tree and cause 
fatal pneumonia, (c) A satisfactorily func- 
tioning gastrostomy must be made through 
which food can be given, but only after the 
passageway between the distal segment of the 
esophagus and trachea has been closed, 
(d) The stomas of the upper segment of the 
esophagus and the stomach must be as close 
together as possible to facilitate the later 
joining of those two stomas by a skin tube. 

It does not appear to us that the operations 
which have been advocated fulfill all of these 
requirements, nor does the procedure which is 
advocated in this paper do so completely, but 
it appears to come closest to such fulfillment. 
The objections to the operation proposed by 
Gage are that it leaves a long pouch of the 
distal esophageal segment still in communica- 
tion with the trachea and that it leaves the 
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Fit i Diagram malic drawing! of the operation* by which the tracheoesophageal 
fistula i* undisturbed tiut the flaw of stomach content through it I* presented, and in 
• hich it n planned to create « new channel for the passage of fool from the mouth to the 
tlooiach 
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Fig. 4 


Fig. 2. An incision has been made along the anterior border of the left stemo- 
mastoid muscle. The proximal segment of the esophagus has been freed and a tape 
has been passed around it. 

Fig. 3. The proximal segment of the esophagus has been freed by blunt dissection 
and pulled up out of the thorax. 

Fig. 4. The edges of the muscles and of the skin have been sewed to the esoph- 
ageal stump, the protruding end of which has been surrounded with strips of collodion 
gauze. The esophageal stump has been opened and held with 4 traction sutures 
which have been imbedded in the collodion. 


stoma of the proximal end of the esophagus 
far distant from that of the stomach (Fig. 1). 
Gamble’s ingenious operation (Fig. 1) pro- 
vides for drainage to the outside of the lower 
segment of the gullet which is in commun- 
ication with the trachea but sacrifices one- 
fourth of the stomach to do so and the gas- 
trostomy is separated from the esophageal 
stoma by a considerable distance. Also, the 


position of the stoma of the distal esophageal 
segment would interfere considerably with the 
anastomosis of a skin tube with the gastros- 
tomy. A further objection is said by Lanman 
to be the respiratory difficulty resulting from 
the direct communication of the fistula into 
the trachea with the outside by way of the 
exteriorized lower esophageal segment. Lev- 
en’s operation (Fig. 1) is open to much the 
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atresia of the esophagus are exposed is pneu- 
monia caused by aspiration of the overflowing 
contents of the upper blind esophageal pouch. 
An unbelievably large amount of secretions 
comes from this pouch after its blind end has 
been exteriorized and opened and one can 
then understand how readily the infant can 
either drown itself or develop pneumonitis by 
aspirating the secretions which overflow from 
this segment. Therefore, the first operation, 
in our opinion, should be the exteriorization 
of the upper blind esophageal segment. 

Under novocain — i :ioo— anesthesia an in- 
cision is made along the anterior border of 
the left sternomastoid muscle, the neurovas- 
cular bundle is retracted laterally, and the 
thyroid gland medially to expose the esopha- 
gus in the neck. The upper segment of the de- 
formed esophagus is usually found to be much 
dilated; it is freed and cotton tape is passed 
around it. By traction on the tape and by 
blunt dissection, this segment of the esopha- 
gus can be freed completely and brought out 
through the wound in the neck. The segment 
shortens remarkably after it has been freed, 
so that it cannot be brought out onto the neck 
far from the working incision and in some in- 
stances it barely reaches the skin of the in- 
cision. The neck muscles are sutured around 
the esophageal segment with interrupted cat- 
gut sutureSj and the skin is sutured with fine 
silk. Strips of collodion gauze are built up 
around the exteriorized esophageal stump, 
and, when they have become hard, the stump 
is split and held widely open with 4 traction 
sutures which are imbedded in the collodion 
(Figs. 2, 3, and 4). 

In from 24 to 48 hours the second stage of 
the operation is performed. Under abdominal 
wall block, 1:100 novocain, a high left rectus 
incision is made up to the costal margin. The 
large fragile liver is carefully and gently re- 
tracted, and the esophageal hiatus is exposed. 
By downward traction on the stomach, the 
cardiac end of the stomach and the esophageal 
hiatus can be well exposed. An incision is 
made through the peritoneum around the 
hiatus and by blunt dissection the terminal 
esophagus is freed and pulled down into the 
abdomen (Fig. 5, frontispiece). Long narrow 
retractors are placed on the edges of the rent 


in the diaphragm and the dissection of the in- 
trathoracic portion of the esophagus continued 
as far upward as possible. In 1 case our 
1.5 inches of the esophagus were freed. A 
stout ligature of double medium silk is passed 
around the esophagus on an aneurysm needle, 
and the esophagus is ligated as tightly and 
as high as possible (Fig. 6, frontispiece). A 
second ligature is placed below the first and 
the esophagus is divided. The last ligature is 
left long and by traction on it to the left, the 
lesser curvature is thrown into relief and is 
ligated and divided about half way down its 
extent (Fig. 7, frontispiece). Thus the upper 
half of the stomach is mobilized. The skin on 
the upper left side of the rectus incision is 
now undermined to slightly above the costal 
margin and retracted. An incision is made 
through the muscle and peritoneum just be- 
low the costal margin and the upper end of 
the stomach with the attached portion of the 
esophagus is delivered through this incision 
(Fig. 8). A short transverse incision is made 
through the skin of the chest wall at the point 
to which it is estimated that the esophagus 
and stomach will reach. A subcutaneous tun- 
nel is now made from this incision to the un- 
dermined skin flap at the costal margin. The 
stomach and esophageal stump are now drawn 
through this tunnel, and the skin edges of the 
thoracic wall incision are sutured around the 
esophageal stump (Fig. 8). The abdominal 
wound is closed in layers with fine silk. The 
esophageal stump which acts as a gastrostomy 
tube is opened after 24 hours. 

By this operation access to the stomach is 
via a portion of esophagus which is advan- 
tageous in that no actual gastrostomy opera- 
tion (Witzel, Frank, Janeway) has to be made, 
the natural relation between esophagus and 
cardiac end of the stomach is undisturbed, so 
that leakage of stomach secretions is pre- 
vented by the intact musculature at the 
cardia, by a sufficient length of esophagus, and 
by the valve-like action of the costal margin 
A great advantage is that the gastric stoma is 
placed high up on the thoracic wall— fourth 
rib in this case which has been -reported— 
so that there remains only a short gap to be 
subsequently bridged by means of a skin 
tube. 



490 


SURGERY, GYNECOLOGY AND OBSTETRICS 


The obvious defect in the operation is the 
fact that a blind esophageal pouch of varying 
length is left in communication with the 
trachea This criticism can only be answered 
by the fact that in the i case herewith re- 
ported, there was no evidence during the post- 
operative course of any spilling over of secre- 
tions into the bronchial tree. The patient did 
die of pneumonia-, but clinically this came on 
as an upper respiratory infection with red 
throaty and with otitis media 42 days after 
operation. The ideal site of ligation of the 
esophagus would be very close to the point 
of fistula into the trachea, so as to leave 
remaining only as short a blind pouch as 
possible. Having had the experience with 1 
case I believe that a much higher ligation of 
the esophagus can be achieved at subsequent 
attempts. 

Before the reported operation was per- 
formed it had been decided to place a drain 
into the esophageal hiatus up to the ligated 
end of the esophageal stump for fear of leak- 
age at the point of ligature. At the operation, 
however, the esophagus was so small and the 
danger of infection with the drain was con- 
sidered so real that no drain was used The 
fate of the ligated end of the esophagus caused 
much speculation and when the pneumonia 
and empyema came on 50 days after opera- 
tion, it was suspected that the esophageal 
stump had finally leaked. At autopsy, how- 
ever, the esophageal stump was found to be 
well closed by the ligature which was in place 
and as far as could be ascertained the esopha- 
gus was firmly embedded in scar tissue. It 
must be remembered, also, that this patient 
lived 62 days after operation. If leakage was 
to occur it should have been evident before 
the expiration of such a length of time The 
danger of leakage from the ligated esophageal 
stump appears to be the greatest danger from 
the operation and is the weak spot in this 
operative procedure. It must be home in 
mind, however, that there should be little 
strain on such a ligature since the esophagus 
above it carries no food, is empty save for 
some secretion from its mucosa, and has an 
outlet into the trachea All that can be said 
is that in this 1 case there was no leakage 
and at the end of 62 days the stump appeared 


well healed, and there was no evidence of in- 
fection about it. 

CASE report 


A 3-day old male infant was admitted to the 
Children’s Hospital (Case 30597) on October 14. 
1940 Soon after birth he was noted to have a great 
deal of mucus in his throat, and at the first feeding 
became cyanotic dyspneic, and nearly expired An 
attempt was made to feed him by gavage, but the 
catheter would pass only a short distance down the 
esophagus. Barium was introduced by his pediatri- 
cian through the catheter and it was shown by x ray 
that the esophagus ended in a blind pouch just 
within the thorax. He was referred to hospital 
llis family history was of no significance save that 
his mother had a threatened abortion at about 1 
months and was kept in bed for 6 weeks. 

The baby was vigorous, of good development, and 
presented no evidence of other congenital defects. 
Aside from many coarse riles in both lungs his 
physical examination was negative He was con- 
stantly coughing and sputtering saliva. The x ray 
films which accompanied him showed that a blind 
pouch represented the upper portion of the esopha- 
gus and that the stomach was distended with air 
It was obvious that he had the common type of 
congenital atresia of the esophagus in which Us 
lower segment communicated with the trachea 
He was given 35 cubic centimeters of citrateJ 
blood and 40 cubic centimeters of 5 per cent glucose 
in normal saline solution intravenously. This was 
followed by 100 cubic centimeters of J per cent 
glucose in normal saline solution under the skin 
The throat was kept free of secretions by aspiration 
and after being Jd the hospital 6 hours he was op- 
erated upon Under local anesthesia, 1:100 novo- 
cain, the blind upper segment of Che esophagus was 
brought out in the neck, surrounded by collodion 
gauze, and opened (Figs, a, 3, 4). Much saliva 
drained through the opening and the coughing and 
sputtering ceased. 

The next day (October 16, 1940) the procedure 
described and shown in Figures 5, 6, 7, and 8 was 
carried out under abdominal wall block, 1 100 novo- 
cain. The procedure wax well tolerated He re- 
ceived 40 cubic centimeters of curated blood after 
operation and his water balance was kept up by 
intravenous and subcutaneous injections ot 5 per 
cent glucose in normal saline solution 
On the day following operation a small calnetw 
was inserted into the lower esophageal stoma and 
5 cubic cen ti m e ters of f ormula— milk 1 water 
introduced through it into the stomach l be 
amount of fluid introduced into the stomach w-as 
steadily increased up to 45 cubic ceittimclen 01 
formula Like amounts of water were given as in- 
dicated to keep up the necessary fluid balance roe 
wounds healed well and by the twelfth day both 
wounds were entirely healed and the esophageal 
stomas were flush with the skin The lower stoma. 
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which communicated with the stomach, showed 
little irritation around it at any time, but the 
constant flow of saliva from the upper stoma caused 
some skin damage, necessitating the frequent paint- 
ing of the skin with compound tincture of benzoin. 

There was a steady gain in weight from 6 pounds, 

4 ounces immediately after operation to 7 pounds, sK 
ounces. 46 days later at which time an upper respira- 
tory infection had become severe and finally termi- 
nated in pneumonia. After the first 2 weeks the 
child was bottle fed, a catheter was inserted into the 
upper stoma and the swallowed milk recovered. 
This was then introduced through the lower stoma 
into the stomach (Fig. 9). Several times the two 
stomas were connected by means of a rubber tube 
and the food was seen to flow rapidly down the 
tube into the stomach. It was not unusual for the 
infant to swallow without leakage in this way 2 
ounces of formula in 2 minutes. 

The convalescence was very gratifying and un- 
complicated for 42 days. During this time there 
was no cough and no evidence of respiratory distress 
at an) 7 time save once or twice when the upper 
stoma became plugged by the catheter and there was 
coughing and sputtering when the feeding was 
given. Serious consideration was being given to con- 
necting the two stomas by a skin tube when the 
patient developed an upper respiratory infection as 
evidenced by nasal discharge and catarrhal otitis 
media. This condition persisted for a week, at the 
end of which time a frank pneumonia developed. 
Within 4S hours an empyema was present and a few 
hours later a bronchial fistula with tension pneumo- 
thorax was evident. A closed thoracotomy was per- 
formed, sulfathiazole and blood transfusions were 
given and the patient was placed in an oxygen tent. 
He rallied considerably after a day or two and great 
hopes were had for his recovery. The pneumonia 
spread to the other lung and he died on December 
17, 62 days after the completed operation. 

An autopsy was performed. The abdomen was 
entirely negative. The portions of the stomach and 
esophagus which had been brought out under the 
skin of the thorax were intact and looked normal. 
The esophageal stump which had been brought out 
in the neck was likewise normal. There was a heal- 
ing empyema cavity in the right pleural cavity. The 
right lung was practically entirely involved in a 
pneumonia process and there was a large opening 
through the lung tissue which communicated with a 
bronchus. The left lung was involved in a patchy 
bronchopneumonia throughout about one-third of 
its extent. The mediastinum was intact and there 
was no evidence of infection in it. The lower seg- 
ment of the esophagus was not found to be dilated, 
it was empty, and communicated with the trachea 
as shown in Figure 10. Its blind end was well 
closed by the black silk ligature and by scar tissue 
and there was no evidence of leakage from it. 

There was little shock connected with the 
operations which were readily done under 


local anesthesia. The lower esophageal stoma 
which communicated with the stomach func- 
tioned well in that there was little leakage and 
consequently little excoriation of the skin. 
This was probably due to the intact muscula- 
ture at the esophagogastric junction and to 
the valve-like action of the costal margin. 
Peristaltic waves could be seen in that por- 
tion of the stomach which had been placed 
beneath the skin. There was no sign that the 
short pouch which was still communicating 
with the trachea was spilling secretions into 
the bronchial tree in amounts large enough to 
give symptoms. There was no leakage from 
the ligated esophagus 62 days after ligation. 
The cause of the pneumonia cannot be defi- 
nitely stated, though the clinical picture was 
that of an upper respirator}' infection pro- 
gressing to a pneumonia rather than to a 
pneumonia secondary to aspiration of mate- 
rial from the connecting esophageal pouch. 

SUMMARY 

1. A type of operation for the cure of con- 
genital atresia of the esophagus is described 
in which the proximal segment of the esopha- 
gus is brought out in the neck, the distal seg- 
ment of the esophagus is ligated in the medias- 
tinum as close to the communication with the 
trachea as possible, divided, and the portion 
of the esophagus attached to the stomach is 
brought out as a “gastrostomy tube.” 

2. The advantages of the operation de- 
scribed are that (1) an ideal type of gastros- 
tomy is provided by using the lower end of the 
esophagus as a gastrostomy tube and (2) the 
distance between the two esophageal stomas 
is short so that they could be readily joined 
by a skin tube. 

3. In the case reported simple ligation of 
the esophagus with silk did not result in leak- 
age during the 62 days patient survived. 

4. The 1 patient operated upon lived for 62 
days and died of pneumonia which did not 
appear to result as a complication of the 
operation. 
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A STUDY OF THE PLATELET COUNT AND THE 
COAGULATION TIME OF PLASMA AND WHOLE 
BLOOD FOLLOWING OPERATION 

W. J. POTTS, M.D , F.A C.S., ELISADETII PEARL, A B„ 0»k P„k, 


T HAT platelets influence coagulation 
is seemingly established, but whether 
they arc essential to coagulation is 
still a question. Marked increases or 
decreases in the number of platelets shorten 
or lengthen the clotting time, but variations of 
200,000 per cubic millimeter more or less, from 


sixth to the tenth day. Allen found no sig- 
nificant or uniform variations in the platelet 
counts or the coagulation time following 
operation. Rosenbaum failed to observe 
thrombocytosis in women following thyroid 
operations. Olcf found a drop in platelets 
during the first 24 hours following operation 


a presumed normal of about 300,000, appear and a subsequent rise attaining a maximum at 


to make little difference in the coagulation 
time of the blood in the average, normal in- 
dividual. The elusive character of blood plate- 
lets makes it difficult to define a normal nu- 
merical level. So many factors influence the 
number of blood platelets that it becomes 
difficult to be sure when a count is definitely 
normal. 

In a very exhaustive review of blood plate- 
lets in health and disease, Tocantins calls 
attention to a number of commonplace factors 
which sharply alter the numerical level of 
platelets. Violent exercise, he says, will in- 


14 days. From a differential study he deter- 
mined that the increase in numbers was pri- 
marily of the small lorms. 

In 1936 Leslie and Sanford published a 
method of quantitative and qualitative esti- 
mation of platelets in tbeir own plasma. They 
not only made direct counts of the platelets, 
but also studied the clotting time of platelet 
containing plasma and platelet free plasma 
The former they labeled plasma A, the latter 
plasma B. The object of their method is to 
reduce to a minimum the breaking down of 
platelets caused by contact with glass, anti- 


crease the platelet count from r8 to rSo per coagulants, and tissue juices. 


cent. Even changes in position from horizon- 
tal to vertical or vice versa will increase or 
decrease the count from 20 to 82 per cent. 

Furthermore, in the winter the counts in both 
the arterial and venous blood of man are sig- 
nificantly higher than in the spring, and in the 
summer there is a further decrease in number 

Normal menses is associated with a decrease r 

in platelets from 50 to 75 per cent during the gical procedures, such as: stomach, colon, and 
first day of menstruation. A slow return to rectum resections, prostatectomies, hysterec- 


It seemed worth while to utilize this method 
not only of counting the platelets but also of 
determining the coagulation time 0/ platelet 
containing plasma and platelet free plasma in 
patients after operation To this was added 
a record of the coagulation time of whole 
blood This report is based on a study of 52 
patients who underwent various major $ur- 


normal occurs during the remainder of the 
period. 

Studies of blood platelets in postoperative 
patients have been made, and again variable 
results have been reported. Hueck and 
Dawbarn, Earlam, and Evans found a post- 

ooerative rise in the platelet count from the fied by Sanford follows. 
v The blood is taken from a vein through a 

From Piesbyttnm Hospital Chicago. »o<J from the Depart fine needle into an iced and oifed syringe and 
me<£of Surgery of Rush Mescal College of the Umreraty of ^ | mme( Ji ate |y transferred to an iced, paraffin 
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tomics, breast amputations, herniotomies, 
appendectomies. 

METHOD 

A brief description of the procedure pub- 
lished by Leslie and Sanford and since modi- 
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TABLE I.— AVERAGE COUNTS 



Flatelet 

Coagulation time 
in minutes 

Plasma Plasma Whole 

Date 

count 

A 

B 

blood 

Preoperative 

275,000 

7-5 

7- 

7-5 

1st postoperative day . 

260,000 

7 -t 

6.6 

7 -t 

grd postoperative day. 

260,000 

7-7 

7 - 

7.6 

gth postoperative day. 

278,000 

7.6 

6 .Q 

7-4 

7th postoperative day. 

292,000 

7.6 

7 * 

7.6 

10th postoperative day. 

301,000 

7.6 

7 * 

7-7 

14th postoperative day. 

289,000 

7.6 

7.2 

7-3 


coated, hematocrit tube. (A few drops of 
whole blood are drawn into a capillar}' pipette 
for determination of its coagulation time at 
room temperature.) The tube is packed in ice 
in a large centrifuge cup and centrifuged at 
2000 revolutions for i % minutes. This will 
throw down the red and white cells but very 
few of the platelets. A few drops of the plate- 
let containing serum are drawn up into a cap- 
illary pipette and its coagulation time at 
room temperature is determined. A few crys- 
tals of heparin are placed in a watch crystal 
resting on ice, and to these a few drops of the 
centrifuged plasma are added. After thorough 
mixing, this plasma is drawn up into a chilled 
pipette and introduced into a chilled counting 
chamber resting on ice. After 15 minutes 
allowed for settling, the count is made under 
high power. The balance of the plasma is 
again packed in ice and centrifuged at high 
speed for 15 minutes. The coagulation time 
of this plasma, now platelet free, is deter- 
mined. 


RESULTS 

Fifty-two patients -were satisfactorily stud- 
ied. Estimations were made before operation, 
and in so far as possible, every day or ever}' 

TABLE XI. — AVERAGE COUNTS, CHOLECYSTEC- 
TOMY, MRS. D., AGED 43 


Coagulation time 


Date 

Platelet 

Plasma 

in minutes 
Plasma 

Whole 

count 

A 

B 

blood 

April 6 preoperative.. . . 

260,000 

7 

9 

7 

April 9 postoperative.. . 

240,000 

7 

4 

S 

April it postoperative.. 

182,000 

7 

6 

7 

April 12 postoperative.. 

234,000 

6 

4 

5 

April 13 postoperative.. 

164,000 

9 

7 

8 

April 15 postoperative.. 

305,000 

7 

6 

7 

April 17 postoperative.. 

269,000 

6 

6 

6 

April 19 postoperative.. 

345,000 

7 


4 

April 22 postoperative.. 

216,000 

6 

6 

lost 

April 24 postoperative.. 

359 ,ooo 

11 

9 

11 


TABLE in. — AVERAGE COUNTS, GASTRIC 
RESECTION, MRS. C., AGED 41 

Coagulation time 
in minutes 

Hatelet Plasma Plasma Whole 
Date count A B blootl 


April 16 preoperative. . . 354,000 

April 16 immediately 

postoperative 355,000 

April 17 postoperative... 310,000 

April rS postoperative.. . 320,000 

April 20 postoperative.. . 320,000 

April 23 postoperative.. . 428,000 

April 25 postoperative.. . 350,000 

April 27 postoperative.. . 390,000 

April 30 postoperative. . . 26S,ooo 


6 

6 

6 

6 

7 

9 

7 

6 


6 6 

6 S 

5 6 

6 S 

6 7 

9 10 

7 8 

6 7 

S S 


other day following operation until the pa- 
tient’s discharge from the hospital. 

The average preoperative platelet count 
w r as 275,000 per cubic millimeter (Table I). 
On the first postoperative day the count fell 
to 260,000 and remained at that level to the 
third postoperative day. On the fifth day the 
count rose to 278,000, on the seventh to 
292,000 and on the tenth, to 301,000. By the 
fourteenth day in 24 patients w r ho remained 
in the hospital it fell to 289,000. 

The average coagulation time of the platelet 
containing plasma A was constantly prac- 
tically the same as that of whole blood (Table 
I). Except for a slight drop on the first post- 
operative day neither varied much at any 
time. The reason that the coagulation time of 
serum and blood in this study was longer than 
the ordinarily accepted normal found in the 
laboratory lies in the fact that we dealt with 
chilled blood. 

The average coagulation time of platelet 
free plasma B was constantly slightly less than 
that of plasma A. This may be due to the 
breaking down of the platelets during centri- 
fuging, or may be due simply to the lapse of 
15 minutes required for centrifuging. 


TABLE IV.— AVERAGE COUNTS, BILATERAL 
HERNIORRHAPHY, MR. B., AGED 50 


Date 

February 18 preoperative... 
February 19 postoperative. 
February 20 postoperative. 
February 21 postoperative. 
February 22 postoperative.. 
February 23 postoperative.. 
February 24 postoperative.. 
February 27 postoperative. . 
March 4 postoperative 


Platelet 

Coagulation time 
in minutes 

Plasma Plasma Whole 

count 

A B 

blood 

120,000 

8 9 

lost 

120,000 

9 8 

lost 

212,000 

8 7 

10 

180,000 

7 7 

10 

150,000 

6 6 

8 

150,000 

IO O 

10 

184,000 

9 8 

8 

272,000 

9 9 

II 

120,000 

7 9 

IO 
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A few patients had plateiet counts which 
constantly ranged from 100,000 to 150,000, 
while others had persistent counts of 350,000 
to 400,000. In a third group the individual 
counts varied from 150,000 to 400,000, from 
day to day. There was no discernible relation- 
ship between the platelet count and the time 
of coagulation. A platelet count of 120,000 
was apt to be associated with a coagulation 
time of 5 minutes, and a count of 400,000 with 
a coagulation time of 10 minutes; the reverse 
was just as apt to obtain. We tried hard to 
establish a relationship between the count 
and the coagulation time but could find none. 

One patient in this group developed throm- 
bophlebitis the day after he was operated 
upon for intestinal obstruction. His platelet 
count ranged from 100,000 to 200,000, and 
coagulation time of his blood and serum was 
near the average of the other patients. 

The platelet counts and coagulation times 
of 3 typical patients are recorded in detail to 
illustrate the variations from day to day 
(Tables II, III, and IV). It should be men- 
tioned that the technique was mastered be- 
fore the study was begun and was unchanged 
thereafter. Practically all of the studies were 
made during the forenoons of the late winter 
and spring months. 


CONCLUSIONS 

There is a 6 per cent drop from the pre- 
operative level in the average blood platelet 
count on the first to third postoperative days 
This is followed by a slow rise to 9 per cent 
above the preoperative level on the tenth day 
following operation. 

The preoperative and the postoperative co- 
agulation time of serum and of whole blood 
remained practically constant with the excep- 
tion of a very slight drop on the first post- 
operative day. 

In view of the average minimal variations 
in platelet count and coagulation time in pa- 
tients who have undergone major surgical 
procedures, it seems doubtful whether these 
factors in themselves are of any significance 
in the development of postoperative throm- 
bosis or embolism. 
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OXYGEN THERAPY IN SHOCK DUE TO HEMORRHAGE 

J. G. SCHNEDORF, M.D., Ph.D., and THOMAS G. ORR, M.D., F.A.C.S., Kansas City, Kansas 


S HOCK produced by hemorrhage results 
in an anemic anoxemia due to loss of 
oxygen carrying hemoglobin and also a 
stagnant anoxemia due to the fall in 
blood pressure and a decrease in the volume 
and rate of blood flow. 

Wood, Mason, and Blalock have recently re- 
ported their results of experiments upon 5 ■ 
dogs. Shock following the blood loss of 2 per 
cent of the body weight by repeated hemor- 
rhage produced a depression of the oxygen 
content of the arterial and venous blood. The 
blood pressure fell 55 millimeters of mercury 
and the hematocrit increased from 45 to 47 
volumes per cent. After shock had developed, 
the inhalation of 100 per cent oxygen for only 
15 minutes increased the arterial and venous 
blood oxygen content and the blood pressure 
rose 6 millimeters of mercury. The effect of 
more prolonged oxygen therapy was not re- 
ported. 

Our work was done to determine if the con- 
tinuous inhalation of high oxygen concentra- 
tions had a prolonged beneficial action, in- 
creased the tolerance to a greater volume of 
blood loss, and increased the duration of life 
of the animals. 

METHODS 

These experiments were done upon 20 nor- 
mal dogs. The animals were deprived of food 
and water for 12 hours before the}' were used. 
One intravenous injection of sodium pento- 
barbital (25 mgm. per kilogram of body 
weight) was sufficient to maintain light anes- 
thesia for the duration of the experiment. 
The left carotid artery was cannulated and 
attached to a mercury manometer. The dogs 
were bled yi per cent of their body weight 
from a cannulated left fermoral artery ever}' 
15 minutes. When the blood pressure fell 
below 40 millimeters of mercury', the bleeding 
was reduced to per cent of the body weight 
every' 15 minutes. Bleeding was discontinued 

From, the Department of Surgery and the Huron Laboratory of 
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when the blood pressure fell below 20 milli- 
meters of mercury'. Observations of the blood 
pressure, pulse, and respiration were made 
every' half hour, and the total volume of blood 
lost and the length of life of each dog was 
noted. Capillary tube hematocrit determina- 
tions were made every' hour upon 1 cubic 
centimeter samples of oxalated blood drawn 
from the right femoral vein. 

Ten of the control dogs breathed atmos- 
pheric air (almost 21 per cent oxy'gen). The 
10 treated dogs inhaled 100 per cent oxygen 
from a Heidbrink gas machine attached to a 
tracheal cannula. 

RESULTS 

Loss of 2 per cent of the body weight in 1 
hour by the control group of 10 dogs (Table I) 
resulted in an average increased hematocrit 
reading from 42 to 47 volumes per cent. The 
blood pressure fell from an initial average of 
129 millimeters to 75 millimeters of mercury 
(fall of 54 mm.). The average pulse rate 
slowed from 153 to 147 per minute and the 
respiratory' rate increased from 10 to 21 per 
minute. An average of the 10 dogs treated 
with 100 per cent oxygen (Table II) shows 
that following the loss of a similar volume of 
blood the hematocrit increased from 40 to 44 
volumes per cent. The blood pressure fell 
from 137 millimeters to 102 millimeters of 
mercury (fall of only' 35 mm.). The pulse 
slowed from 153 to 146 per minute, and the 
respiration increased from 21 to 37. 

A blood loss of 4 per cent of the body weight 
over a period of 2 hours resulted in an average 
blood pressure of 35 millimeters in the con- 
trol dogs and 39 millimeters of mercury in the 
dogs treated with oxy'gen. The hematocrit 
was 45 volumes per cent in both groups of 
dogs. The pulse and respiration was 154 and 
35, respectively, in the control dogs and 139 
and 39, respectively, in the treated group. 

The group of dogs treated with oxy'gen 
tolerated a 15 per cent greater volume of 
blood loss (4.82 per cent of the body weight) 
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TABLE l— SHOCK PRODUCED BY REPEATED SMALL HEMORRHAGE IN' NEMBUTALIZED DOCS 
BREATHING ATMOSPHERIC OXYGEN 



than the control dogs (4.19 per cent of the 
body weight). The average life of the dogs 
breathing atmospheric air was 3.08 hours and 
that of the dogs treated with oxygen was 3.60 
hours (17 percent longer). 

EVALUATION OF RESULTS 
The series of 10 dogs in each group was 
Sufficiently large to compensate for the in- 
dividual variations observed. The" average 
initial hematocrit of the control dogs was 2 


volumes per cent higher than the treated 
dogs. Although this is not a great variation in 
the 2 groups, the control group which had a 
higher initial hematocrit value could be ex- 
pected to tolerate a greater loss of red blood 
cells by hemorrhage than the treated group of 
dogs with the lower hematocrit. In spite of 
this, a blood loss of 2 per cent of the body 
weight produced a fall in the blood pressure 
of 54 millimeters of mercury in the control 
dogs and only 35 millimeters in the dogs 
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treated with oxygen. After a blood loss of 4 
per cent of the body weight over a period of 
2 hours the blood pressure was 35 millimeters 
in the control dogs and 39 millimeters in the 
treated group. This demonstrates that oxy- 
gen therapy exerts a prolonged beneficial 
action upon the blood pressure. Anoxemia 
deprives the body of the important carotid 
sinus mechanism for maintaining the blood 
pressure. Gellhom and Lambert reported that 
anoxemia greatly reduced the pressor reflexes 
of the carotid sinus in narcotized dogs. In 
addition anoxemia may cause a decreased 
blood volume by a loss of circulating fluids 
and protein through the anoxic capillary wall 
into the tissues. Landis has reported that the 
anoxic capillary wall of the frog’s mesentery 
failed to retain plasma proteins and the per- 
meability to fluid was increased 3 times 
normal. 

Although theoretically one might expect a 
decrease in the hematocrit values following 
hemorrhage, an increased reading was ob- 
served in the majority of our dogs. Compensa- 
tory contraction of the liver, spleen, and 
areas of the capillary bed, press stagnant red 
blood cells into the circulation. This, aug- 
mented by loss of circulating fluid and protein 
through the anoxic capillary wall into the 
tissues, makes possible an increased, instead 
of a decreased, hematocrit. 

Oxygen therapy in shock increases the oxy- 
gen content of the arterial and venous blood 
and therefore the amount available to the 
tissues. Our dogs treated with 100 per cent 
oxygen inhalation accordingly tolerated a 15 


per cent greater blood loss and lived 17 per 
cent longer than the control dogs. 

CONCLUSIONS 

1. Inhalation of 100 per cent oxygen ex- 
erted a beneficial action upon shock produced 
by repeated small hemorrhage in dogs. 

2. A blood loss of 2 per cent of the body 
weight in 10 control dogs produced a fall of 
54 millimeters in the average blood pressure 
as compared to a fall of 35 millimeters of mer- 
cury of the 10 dogs treated with oxygen. 

3. A blood loss of 4 per cent of the body 
weight over a period of 2 hours resulted in an 
average blood pressure of 35 millimeters in 
the control dogs and 39 millimeters in the 
treated dogs. 

4. Hemorrhage in both groups increased 
the hematocrit values by 4 and 5 volumes per 
cent above normal. 

5. The treated dogs had a slower pulse and 
a faster respiration than the control dogs. 

6. The dogs treated by 100 per cent oxygen 
inhalation not only tolerated a 15 per cent 
greater blood loss (4.82 per cent body weight) 
than the control dogs (4.19 per cent of body 
weight) but also lived 17 per cent longer 
(3.60 hours) than the controls (3.08 hours). 

7. Oxygen inhalation is a valuable adjunct 
in the treatment of shock following hemor- 
rhage. 
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THE UTERINE CONTRACTIONS OF EARLY PREGNANCY 
AND THEIR RELATION TO THE DURATION OF LABOR 
A Study of 250 Patients Made with the Ltirind Tocograph 
DOUGLAS P. MURPHY, M.D , F.A C.S., PhiDdrfpM,, Ptnn.ylT.ni, 


I N a recent report (3) we noted certain voluntary movements which might have in- 
changes in the uterine contractions fluenced the tracing, 
which take place during the last a months After the patients were delivered, the rec- 

of pregnancy. These included a progres- ords of those who had presented any evidence 
sive increase in the strength, duration, and of cephalopelvic disproportion or who were 
frequency of the contractions, and also an in- delivered by cesarean section were eliminated 
crease in the tension of the uterine wall. from further consideration. The presence of 

To supplement that study we are now re- (a) intermittent contractions, (b) rhythmicity 


porting upon uterine activity over a longer 
period of gestation. Both studies were under- 
taken in order to learn the character of the 
contractions which occur before labor, on the 
hypothesis that such knowledge might assist 
in a better understanding of the activity 
which takes place during labor. 

Specifically the present report deals with: 
(a) the time at which the contractions can 
first be detected, (b) the influence of advanc- 
ing pregnancy upon their occurrence, and (c) 
the relation between their first appearance 
and the length of labor. 


of contractions, and (c) any increase in the 
tension of the uterine wall was then deter- 
mined in the tracings of the remaining 
patients. 

The duration of pregnancy at the time that 
the records were made was computed from the 
interval of time elapsing before delivery, on 
the assumption that pregnancy lasts 280 days 
Fetal development and menstrual history 
likewise were taken into consideration. 

RESULTS 


A series of 343 tocographic records was 
secured from 250 patients. The number of 
tracings showing contractions, rhythmicity, 
and an increase in tension of the uterine wall, 
is shown in Table I, arranged according to the 

_ _ i duration of pregnancy at the time that they 

ment of the Hospital of the University of were made The number of tracings and in- 
Pcnnsylvania and the Sheltering Arms Home, dividuals corresponds for any given period in 


MATERIALS AND METHODS 
The data, collected between December 
1939 and September 1940, were supplied by 
patients drawn from the Maternity Depart- 


Uterine activity was recorded with the two 
most recent types of tocograph (1, 2), the ob- 
servations being carried out under the follow- 
ing conditions. The patient rested in her bed 
for s minutes. The tocograph was then 
placed upon the most prominent part of her 
abdomen in the midline, where it was held in 
place by a webbing girdle. The recording 
period lasted 30 minutes on the average, 
during which time note was made of any 
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all tables, i.e., if a patient supplied two or more 
tracings during any 1 month, only the first 
one was employed. 

UTERINE ACTIVITY DURING PREGNANCY 

The days in pregnancy when fetal move- 
ment and uterine activity were first noted 
among the 343 tracings are as follows: earliest 
tracing, noth day of gestation, earliest fetal 
movement, 130th day; earliest uterine . con- 
tractions, 1 66th day; earliest rhythmicity, 
166th day; earliest increase in tension, 222nd 
day. 
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TABLE X.— UTERINE ACTIVITY DURING PREG- 
NANCY — 343 TOCOGRAPHIC TRACINGS BE- 
TWEEN IIOTH AND 279TH DAYS, INCLUSIVE 


Tocographic records showing 


Duration of 
pregnancy 


Contractions 

Increase in 

Number 

Present 

Rhythmic 

tension 

Weeks, inc. 

13-16 

1 

0?’ 

Per 

cent 

No. 

0 

Per 

cent 

No. 

0 

Per 

cent 

17-70 

6 

0 

- 

0 

- 

0 

— 

21-24 

12 

X 

8.3 

X 

8.3 

2 

16.7 

c 5 -=S 

3 S 

2 

5-3 

X 

2.6 

7 

XS .4 

29-32 

19 

3 

rs.S 

r 

5-3 

3 

Z 5 .S 

33-36 

44 

J 7 

38.6 

6 

13-6 

XI 

23-0 

O 

223 

rsS 

70.9 

78 

35 -o 

97 

43-5 

Totals 

343 

I7S 

— 

87 

— 

120 

— 


Note: (a) absence of activity prior to the 21st week, (b) its subsequent 
progressive increase, (c) its greatest increase about the 32nd week and 
(d) the lack of 100 per cent activity during the last 4 weeks of gestation. 


Contractions were observed in 51 per cent 
of all tracings taken during pregnancy, an in- 
crease in tension in 35 per cent, and rhythmic- 
ity in 25 per cent. The incidence of contrac- 
tions might have been greater had the periods 
of observation been longer than 30 minutes. 

Confrachons. Intermittent contractions were 
not recorded until the 166th day of gestation, 
which was 56 days after the first tracing was 
made, and 36 days after fetal movement first 
appeared. Subsequently, the contractions re- 
curred with increasing frequency (Table I). 
This increase, however, was not uniform. 
Breaking down the figures in Table I for the 2 
months, from the 29th to the 36th week of 
pregnancy, inclusive, we find the incidence of 
contractions from week to week as shown in 
Table II. The first significant increase in 
activity appeared during the 32nd week of 
gestation. 

Although the incidence of contractions in- 
creased as pregnancy advanced, only 70.9 per 
cent of tracings recorded their presence during 
the last month, and only 84 per cent during 
the last week. 

Rhyllimicily. Rhythmicity appeared as 
early in pregnancy as contractions (Table I), 
but subsequently was observed less frequently. 
It increased in frequency also as pregnane} 7 
progressed, and like contractions, it increased 


TABLE II. — INCIDENCE OF UTERINE CONTRAC- 
TIONS FROM 29TH TO 36TH WEEK OF 
GESTATION, INCLUSIVE 


Tracings showing 

Week contractions 

of , Present Absent 

pregnancy No. No. 

29 . 0 6 

30 1 5 

31 0 3 

32 2 2 

33 3 10 

34 4 5 

35 6 S 

36 4 7 


Note increase in number of tracings recording contractions beginning 
at the 32nd week. 

at the greatest rate about the 32nd week of 
gestation. During the last month it appeared 
in only 35 per cent of tracings, and during the 
last week in only 60 per cent. 

Increase in tension of the uterine wall. An 
appreciable increase in the tension of the 
uterine wall was first observed on the 222nd 
day of gestation, which was 56 days after 
uterine contractions were first noted. It also 
increased in frequency as pregnancy pro- 
gressed, showing its greatest increase, like the 
two other characteristics, about the end of the 
32nd week of gestation. During the last month 
it was present in only 43.5 per cent of tracings 
and during the last week in only 52.3 per 
cent. 


TABLE m.— EFFECT OF CONTRACTIONS UPON 
THE DURATION OF LABOR 


Duration of 
pregnancy 

Contractions 

Present 

Absent 

Trac- 
! ings 

Average 
duration 
of labor 

Trac- 

ings 

Average 
duration 
of labor 

Weeks, inc. 

No. 

Hours 

No. 

Hours 

13-16 

0 

— 

1 

S.o± 0.0 

17-20 

0 1 

- 

6 

I 9 - 6 ±I 7 .S 

21—24 

1 

2 . 3 ± 0.0 J 

XI 

19. o± 16.3 

25-28 

2 

6.6± 0.7 ! 

36 

I 2 .I±I 2.0 

* 9 - 3 * 

3 

4 - 6 ± 2.4 , 

t 6 


33-36 

17 

I 4 . 4 ±J 3 .S 

*7 

12. 9± 8.6 

37-40 

15S 

13 . °± 9.7 

65 

XX. 2± 8.9 

Totals 

181 

- 

162 

— 


Note: (a) absence oi contractions prior to 21st week, (b) small number 
ol tracings made before the 33rd week o! gestation which recorded the 
praence of contractions, and (c) the shortness of the labors of the in- 
di vidua Is concerned. 
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TABLE IV— L'FFPCT OI' CONTRACTIONS UPON THE DURATION OF LABOR ACCORDING 
TO PARITY 



UTERINE ACTIVITY IN RELATION TO 
DURATION OF LABOR 

Effect of contractions. The relation between 
the occurrence of intermittent contractions 
and the duration of labor is summarized in 
Table III. If pregnancy is viewed as a whole, 
the weighted average duration of labor of in- 
dividuals whose tracing showed contractions 
was the same as for the persons whose trac- 
ings showed no contractions. This statement 


TABLE V. — DURATION OF LABOR OF PATIENTS 
STUDIED BEFORE 33RD WEEK OF PREG- 
NANCY ACCORDING TO PARITY 


Pwity I 

| Individual! 

Contractions 


Average duration 

0? labor 

« 

Abaenl 


Hours ^ 

Difference 0 s± o 6 
Standard error ± ■ s 


1 Absent 

s* 

1 Difference 15 o* ij » 
Standard error ± a j 

MuJIlfra Vidus 

Present 


Difference lit I 1 
Standard error ±s 3 


likewise is true when considering the effect of 
the occurrence of contractions during the 
33rd to the 40th weeks of pregnancy upon the 
duration of labor. 

Seventy -si* tracings were secured prior to 
the 33rd week of pregnancy (Table III). Of 
these, only 6, or 7.9 per cent, recorded, the 
occurrence of contractions; the latter tracings 
belonged to Individuals whose average dura- 
tion of labor tvas only 49 + 1. 6 hours, whereas 
the 70 tracings showing no contractions be- 
longed to women whose average duration of 
labor was 14.5+ 13.7 hours. The difference 
between these two figures is 9.6 hours and its 
standard error was found to be 3.1 hours, in- 
dicating that the difference is statistically 
significant. 

The duration of labor of these patients in 
relation to their parity is summarized in 
Table IV, the totals of which table are com- 
pared in Table V. It will be noted in the 
latter table that the presence of contractions 
earlj’ in pregnancy influenced the duration of 
labor of the primigra vidas to an extent which 
is statistically significant, and that of the 
multigravidas to practically the same extent. 
A difference of three times the standard error 
is considered significant. 

Effect of rhythm and an increase in tension. 
The effect of rhythmicity and an increase in 
tension upon the duration of labor also was 
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determined. The early appearance of these 
characteristics had no effect upon the dura- 
tion of labor. 

OBSERVATIONS 

The present study indicates that uterine 
contractions were first observed on the 166th 
day of gestation. This refers to spontaneously 
arising movements. Prior to this time we 
have noted contractions which arose as the 
result of fetal activity, but none that arose 
spontaneously. It is apparent, therefore, that 
the uterus does contract prior to the 166th 
daj r under stimulation by the fetus, and it is 
equally likely that it will contract before that 
time as the result of manual excitation. The 
fact, however, that we detected fetal activity 
considerably in advance of any spontaneously 
arising uterine activity, suggests that in all 
probability we have recorded some of the 
earliest uterine movements. 

Although spontaneous uterine contractions 
begin about the 21st week of gestation, it is of 
interest that this activity shows its greatest 
increase about the 32nd week. The reason for 
this is not known. That the sensitivity of the 
uterus increases markedly at this time is like- 
wise shown by its response to pituitary ex- 
tract (4). The administration of this drug at 
weekly intervals throughout pregnancy has 
shown that the majority of patients exhibit 
their first responses to it at this time. 

The present study centers about the relation 
between early activity and the duration of 
labor. It seems apparent that the patient who 
experiences early activity is more than likely 
also to have a short labor. Such a sequence 
would seem to be a logical one. On the other 


hand, the patient who does not experience 
early activity also may have a short labor. 

During the last 2 months of pregnancy 
(Table III), the mere presence of contractions 
appears to have no influence upon the dura- 
tion of labor. Studies are in progress, how- 
ever, for the purpose of determining whether 
the magnitude, or any other characteristic of 
the contractions occurring at this time have 
prognostic value regarding the nature of the 
labor. 

SUMMARY AND CONCLUSIONS 

1. The uterine contractions of 250 women 
were recorded between the noth and 279th 
day of pregnancy with a Lorand tocograph. 

2. Although fetal movement was detected 
as early as the 130th day of gestation, no 
spontaneous uterine contraction was noted 
until the 166th day. 

3. Uterine activity increased progressively 
during the remainder of pregnane}', its great- 
est increase in the middle of pregnancy taking 
place about the 32nd week. 

4. Patients experiencing uterine contrac- 
tions prior to the 33rd week of gestation 
experienced significantly shorter labors than 
those who did not have such activity. 

5. The presence of uterine contractions 
after the 32nd week of pregnancy was of no 
value in predicting the character of the labor. 

REFERENCES 

1. Loewi, S. (Lorand). Zentralbl. f. Gynaek., 1933, 57: 

554 - 558 . 

2 . Lorand, S. (Loewi). Monatschr. f. Geburtsch u. 

Gynaek., 1936, 103: 137-143. 

3. Murphy, D. P. Surg., Gynec. & Obst., 1940, 70: 129- 

135 - 

4. Idem. Surg., Gynec. & Obst., 1941, 73: 175. 



LIVER INSUFFICIENCY IN TOXIC GOITER AND 
ITS TREATMENT 


C. R. SCHMIDT, M.D , I'h U , \V. S. WALSH, M.D , and V, E. CHESKY, M.D , F.A C.S , 
Halstead. Kansas 


P REOPERATIVE management of goi- 
ter patients has become a fairly stand- 
ardized regimen embracing the discrim- 
_ inate use of iodine, a diet high in 
calories and carbohydrates, sedation, and en- 
forced rest. During the past decade these 
principles have accomplished much toward 
lowering mortality and morbidity in thyro- 
toxic patients subjected to surgery. For all 
but a limited group of severely toxic patients 
the present day treatment, in the hands of an 
experienced surgeon, is entirely adequate. 
There remains, however, the not too occasional 
bad risk patient who enters the hospital in 
impending or actual thyroid crisis. Surgeons 
have learned that deferring surgery in these 
individuals reduces the incidence of postoper- 
ative complications and lowers postoperative 
mortality. Such judgment on the part of the 
surgeon improves operative statistics It may 
also be a factor in explaining why, in many 
localities, thyroid crisis is now encountered 
more frequently before than after surgery. 

More often than not these poor risk patients 
have carried their goiter a long time, have 
taken iodine over long periods, and have be- 
come refractive to its quieting influence at a 
time when iodine medication would accom- 
plish the greatest benefit Frequently, such 
patients arc suffering not from so called hyper- 
thyroidism associated with diffuse hyperplasia 
of the thyroid, but from a failing heart asso- 
ciated with a nodular, degenerated goiter of 
long standing In some the situation is compli- 
cated by a toxic psychosis These severely toxic 
patients invite continued interest in the patho- 
logical physiology of toxic goiter Controlled 
observations have convinced us that certain 
specific therapeutic measures can reduce ma- 
terially the preoperative and postoperative 
morbidity in extremely toxic goiter patients. 

From the HertiJer Clinic tnd the Surgical Service of (he Sisten 
of St Joseph Hospital, HaUtead, (Unsu 


LIVER DAMAGE IN THYROTOXICOSIS 

The damaging effect of thyrotoxicosis on 
the liver has been appreciated by pathologists 
for years. Numerous reports on autopsy stud- 
ies arc in accord (3, 8, 30, 35, 41, 43). Both 
acute and chronic hepatic lesions are recog- 
nized, depending on the severity and duration 
of the thyrotoxic state. Changes ranging from 
mildly acute degenerative alterations, charac- 
terized by fatty metamorphosis and acute 
necrosis, to subacute toxic atrophy and cirrho- 
sis have been described. The most extensive 
degenerative changes have been encountered 
in thyroid crisis, and a few authorities favor 
the idea that acute hepatic failure is the under- 
lying basis of thyroid crisis (7, 11, 11) 

Interpretation of pathological alterations in 
the liver of a patient subjected to extreme de- 
grees of fever during thyroid crisis must be 
guarded. How can one decide in retrospect 
whether the disintegration of hepatic paren- 
chyma produced, or was the result of, hyper- 
pyrexia? Notwithstanding this controversial 
aspect, the fact remains that typical degener- 
ative hepatic lesions have been found repeat- 
edly in association with toxic goiter in which 
extreme degrees of fever was not a part of the 
clinical picture. Using microscopic sections of 
autopsy material as criteria, one can but 
speculate on the degree of impaired hepatic 
function before death Beaver and Pemberton 
in an analysis of the hepatic changes in 107 
cases of exophthalmic goiter, stated that the 
hepatic lesions were such that disturbed hepa- 
tic function would have been anticipated in 40 
per cent of the cases. It seems probable that 
the functional state of the liver cell must be 
compromised appreciably long before the stage 
of outspoken degeneration is reached 
Within the past few years studies of liver 
function in goiter patients leave no doubt that 
measurable liver damage, frequently marked, 
exists in toxic goiter. Using the Quick hippunc 
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acid test, Bartels found that 130 of 14S eases 
of hyperthyroidism showed evidence of im- 
paired hepatic function. Boyce and others 
(i8, 27, 37) have also published data on im- 
paired liver function in selected goiter pa- 
tients; however, we arc aware of.no compre- 
hensive study pertaining to the incidence of 
hepatic insufficiency in a significant number 
of unselected goiter patients. The present re- 
port is based on studies begun in November, 
1939, on over 200 consecutive patients sub- 
jected to thyroidectomy. 

LIVER FUNCTION TESTS 

The ideal liver function test has not been 
discovered. This is so for several reasons. In 
the first place the liver possesses multifold 
functions and no single test could be expected 
to reveal the status of the organ as a whole. It 
is the only organ the removal of which causes 
unexplainable death. Second, the liver is a 
large organ possessing a tremendous factor of 
safety and ability to regenerate, facts which 
demand significant damage before a state of 
measurable hepatic insufficiency can be dem- 
onstrated. Furthermore, the liver is inacces- 
sible; its role in metabolism can be investigat- 
ed in patients only by indirect methods. 
Nevertheless, there are several liver function 
tests which are of value, particularly if their 
use is restricted to serial determinations dur- 
ing the course of disease or treatment. These 
same tests are of considerably less value when 
they are used solely for diagnostic purposes. 

Various liver function tests are aimed at one 
of many and varied hepatic functions. Sugar 
tolerance tests are directed at the function of 
carbohydrate metabolism. Blood determina- 
tions for nonprotein nitrogenous constituents 
have to do with protein metabolism. The 
various dye elimination tests measure the 
ability of the Kupffer cells, as well as the rest 
of the lymphatic reticulo-endothelial system, 
to remove foreign substances injected into 
systemic circulation. The hippuric acid test, 
adapted by Quick (1933), is concerned with 
the hepatic functions of synthesis and de- 
toxication. 

The ability of the liver to detoxify injurious 
breakdown products arising in the course of 
normal metabolism or from infectious or dis- 


ease processes is of primary importance. It is 
of especial interest to the surgeon who must 
frequently evaluate an ill patient as a surgical 
risk. Toxic substances are changed in the 
healthy liver to relatively inert products 
which arc subsequently eliminated in the body 
excretions. These changes are accomplished 
by biochemical processes involving either oxi- 
dation, reduction, deamination, or conjuga- 
tion. All are vital processes. Wien the detoxi- 
fying ability of the liver is impaired or over- 
taxed the body as a whole suffers from the 
resulting toxemia. One of the most common 
means of hepatic detoxication is the combina- 
tion of toxic substances with the aminoacid 
glycine to form a less toxic compound. Gly- 
cine is synthesized by the hepatic cells, but the 
liver does not store it. Ordinarily there is also 
an exogenous supply of glycine in the protein 
of the diet. In the absence of exogenous gly- 
cine the liver manufactures this substance al 
a constant and fixed rate (27, 28). The hip- 
puric acid test measures the ability of the liver 
to manufacture and combine glycine with 
ingested benzoic acid, itself nontoxic, to form 
hippuric acid. The hippuric add is excreted by 
the kidneys. The validity of the hippuric acid 
test in various states of liver damage has been 
established by a number of investigators (2, 7, 
27, 28, 29, 37). The test is simple, inexpensive, 
does not greatly inconvenience the patient, 
and can be reduplicated with remarkable ac- 
curacy in a given individual. Furthermore, it 
utilizes a normal mechanism and does not put 
a strain on a liver that may be damaged. Re- 
sults of the test are not valid in the presence 
of (1) a pathological process which interferes 
with the emptying of the stomach or absorp- 
tion from the intestine, or (2) advanced kid- 
ney disease with impaired urea clearance. 

During the past year we have employed this 
and other liver function tests in over 500 medi- 
cal and surgical patients with and without 
liver damage. From these data u r e have satis- 
fied ourselves not only of the reliability of the 
hippuric acid test but have found it consist- 
ently sensitive to degrees of impaired hepatic 
function not reflected by certain other liver 
function tests. The test is carried out essen- 
tially as described by Quick (29) with several 
minor modifications: 
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TABU. I.— CLINICAL CLASSIFICATION OF GOI- 
TERS STUDIED 

No Totol Ter cent 


Modular 
Non toxic 
Toxic 

Fetal adenoma 
Diffuse 
Colloid 
Hyperplastic 
Recurrent 
Malignant 
Hashimoio struma 


IS 

3* « »3 S9 4 

«4 

S° 

14 !« 37 6 

4 1 9 


cubic centimeters is to avoid variables which might 
be introduced by varying too greatly the volume 
from which the hippuric acid was precipitated 
We have found that i 50 patients in whom there 
was no reason to suspect liver damage excreted from 
4 5 to S S grams of hippuric acid in 4 hours following 
the ingestion of 6 grams of sodium benzoate We 
report hippuric acid values in terms of pet cent, 
using s grams (average of 150 normal subjects) as 
100 per cent. A value of 90 per cent is considered 
the lower limit of normal. 


One hour after a light breakfast of tea and toast 
the patient empties the bladder This specimen is 
discarded. The test solution, consisting of 6 grams 
of sodium benzoate made up to 1 ounce with pepper- 
mint wafer, 15 given, followed by One-half glass of 
water. The drinking of water is discouraged but not 
prohibited during the next 4 hours. Four hours after 
the test solution is given the bladder is again emp- 
tied If the patient has voided during the test period 
this specimen is included with the 4 hour specimen. 
It is imperative that all urine formed during the 
4 hour period be collected and that the bladder be 
empty at the end of this period. 

The 4 hour urine specimen is brought to a volume 
of 14s cubic centimeters. If the volume of the speci- 
men is less than 145 cubic centimeters it is diluted 
to the specified volume with tap water As a rule it 
is necessary to con centra tethe specimen by evapora- 
tion on a steam bath Before heating, several drops 
of glacial acetic acid are added to the urine 

After evaporation, the unne is cooled to room 
temperature, the final volume is corrected to 14s 
cubic centimeters and the specimen U transferred to 
a *50 cubic centimeter beaker of known weight 
Then 5 cubic centimeters of concentrated hydro- 
chloric acid is added and the specimen is stirred vig- 
orously with a glass rod for several minutes topreci 
pitate the hippuric acid completely The acidity is 
tested with Congo red indicator paper If the color 
does not change from red to blue more concentrated 
hydrochloric and is added until this color change is 
produced 

The beaker is allowed to stand at room tempera 
turefor commutes. The precipitateis thenstirredand 
transferred to a moistened filter paper in a Buchner 
funnel and filtered by suction The precipitate is 
washed once with a 20 cubic centimeter portion of 
cold water and air is allowed to be drawn, by suc- 
tion through the precipitate for several minutes. The 
precipitate and filter paper are transferred back to 
the *50 cubic centimeter beaker and allowed to dry 
at room temperature »6 to zo hours The beaker and 
its contents are weighed 

Calculation \\ eight of beaker and lonlrnU minus 
weight of beaker and paper plus o so grams equals 
grams of hippuric acid excreted in 4 hours The 
value o 50 grams represents the amount of hippuric 
acid dissolved in 150 cubic centimeters of acidified 
unne. The purpose in making the volume to 15® 


Having available a reliable means of esti- 
mating one clinically important phase 0/ hepa- 
tic activity, we have attempted to evaluate, 
using quantitative data instead of clinical im- 
pressions, the efficacy of therapeutic measures 
directed at improving impaired liver function 
in goiter patients. Our observations demon- 
strate a striking physiological relationship be- 
tween toxic goiter and the liver. The func- 
tional state of the liver appears to have a pro- 
found influence on postoperative morbidity, is 
in turn suppressed significantly by postopera- 
tive febrile states. Marked elevation of basal 
metabolic rate is frequently associated with 
impaired liver function; however, the greatest 
degrees of hepatic insufficiency were encoun- 
tered in toxic patients with chronic thyroid 
disease in whom the basal metabolic rate was 
normal or only slightly elevated (apathetic 
hyperthyroidism of Lahey). Toxic psychosis 
in goiter patients, either before or following 
surgery', is preceded and accompanied by evi- 
dence of hepatic insufficiency. Finally, selec- 
tion of anesthesia for thyroidectomy is of ut- 
most importance if liver damage is to be mini- 
mized as a result of the operative procedure. 

INCIDENCE OF LIVER INSUFFICIENCY IN TTIVRO- 
TOXICOSIS 

This study is based on 307 consecutive, un- 
selected goiter patients subjected to thyroid- 
ectomy In Table I the patients are g rouped 
according to the clinical and laboratory diag- 
nosis Approximately 60 per cent had nodular 
goiters, in 38 per cent the thyroid was dif- 
fusely enlarged, slightly less than t per cent 
presented Hashimoio struma, and in * in- 
stances (less than 1 per cent) malignancy *** 
suspected and found. 

Upon admission to the hospital 55 per cent 
of the group as a whole had subnormal liver 
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TABLE II, — INCIDENCE AND DEGREE OF LIVER INSUFFICIENCY IN GOITER IN 207 

CONSECUTIVE CASES 


Clinical classification 

Per cent 
of series 

Liver function 

| Normal 

Impaired 

Moderate 

Marked 

Severe | 

Extreme 

100 per 
cent or 
over 

go to zooj 
per cent ' 

80 to go 
per cent 

70 to 80 ^ 
per cent j 

60 to 70 
per cent 

50 to 60 
per cent 

40 to 50 
per cent 

1 

30 to 40 
per cent j 

20 to 30 
per cent 

IO to 20 
per cent 

Nodular ^ 
nontoxic 

n 

80 

20 


! 





I 


Toxic 

36.2 

23 

15 ! 

29 

31 1 

4 

S 





Fetal adenoma 

1S.3 

36 

21 

21 1 

21 

( 

■ 





Diffuse 

colloid 

6.S 

27 

38 

7 ! 

1 

21 

7 

1 


1 



Hyperplastic 

24. t 

16 


10 I 

24 ! 

20 1 

6 

6 

4 

0 

6 

Recurrent 

6. a 

64 


3 & 1 


■ ■ 






Malignant 


100 j 




■ 






HasWmoto struma I 2.0 


1 So 

■ 

O 

1 So ! 







function as measured by the hippuric acid 
test. The incidence of liver insufficiency, sum- 
marized in Table II according to clinical clas- 
sification, is noteworthy because it reveals a 
fundamental finding, namely, that liver in- 
sufficiency occurs in all types of goiter except 
a few instances of nontoxic nodular goiter. 

Toxic nodular goiter. In this group 38 per 
cent showed normal liver function, approxi- 
mately 29 per cent had mild liver damage, 
while in the remaining third hepatic function 
was diminished significantly. Twelve per 
cent of the group had marked impairment. 

Fetal adenoma. Approximately three-fourths 
of the patients in this group had normal or 
slightly impaired liver function. In the re- 
maining 26 per cent moderately impaired 
values were obtained. In the majority of the 
latter the goiters were found to contain vary- 
ing degrees of degenerative change. 

Diffuse colloid. Nearly one-third of the 
patients in this group showed evidence of 
significant liver damage. At operation these 
goiters also presented varying degrees of de- 
generative change. 

Diffuse hyperplastic goiter. The most severe 
liver damage was encountered in this group, 
over half having liver function under 80 per 
cent of normal. Forty per cent of the patients 
with diffuse toxic goiter had seriously im- 


paired hepatic function (less than 60 per cent 
of normal). Three patients entered the hospi- 
tal in thyroid crisis with liver function be- 
tween ro and 20 per cent of normal. 

LIVER INSUFFICIENCY AND BASAL METABOLIC 
RATE 

Correlation of liver damage in our goiter 
patients, with the clinical history and basal 
metabolic rate reveals some interesting rela- 
tionships. Duration and intensity of thyroid 
dysfunction rather than the type of goiterpres- 
ent seems the deciding factor in impaired liver 
function. This is especially true of patients 
with goiters of long duration who have had 
indeterminate weight loss and historv suggest- 
ing many remissions and exacerbations of the 
thyrotoxic state. A high percentage of such 
patients had normal or slightly elevated basal 
metabolic rate. When liver function and basal 
metabolic rate are correlated one is forced to 
the conclusion that no constant relationship 
exists. More important, it becomes very evi- 
dent that the basal metabolic rate can be dan- 
gerously misleading if it is used as a guide in 
evaluating a prospective surgical risk. We en- 
countered extreme degrees of functional liver 
damage m patients with basal rates of plus 30 
or less. The relationship between liver func- 
tion and basal metabolic rate in 45 patients is 
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thyroidectomy. Hemithyroidectomy amelio- 
rates but does not correct the diminished 
glucose tolerance of thyrotoxicosis. 

Thyroidectomy in toxic goiter has a dam- 
aging effect on liver function. This is not due 
to preoperative sedation and the local anes- 
thetic used, because a number of nontoxic 
goiter patients and other surgical patients 
receiving the same medication failed to show 
postoperative evidence of liver damage. Lo- 
cal anesthesia is considered the anesthetic of 
choice for thyroidectomy. 

It is believed that postoperative morbidity 
and mortality in severely toxic goiter can be 
decreased significantly by the use of specific 
therapeutic measures directed at improving 
liver function. We have had only the 1 
postoperative death described in the text 
following 370 consecutive goiter operations. 
This is a mortality rate of 0.27 per cent. 
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E XTENSIVE infiltrating carcinoma of the 
bladder is one of the most discouraging 
conditions encountered in urology. Radi- 
I cal surgery, although accompanied by 
relative high mortality, is often the only hope of 
cure. Only a few extensive infiltrating carcinomas 
have been reported to be radiosensitive with dis- 
appearance of the tumor following adequate deep 
x-ray therapy. Gross disappearance in most cases 
has been temporary with recurrence of the tumor 
later. The effect of deep x-ray, radium, and radon 
in extensive tumors is at best palliative (2, 3, 4) 
so that there is every justification for radical 
surgery whenever possible. 

It is well known that extensive tumors of the 
bladder can exist for considerable periods of time, 
even years, before metastases occur; hence the 
bladder in some respects is a favorable site for 
the application of radical surgery. Unfortunately, 
a considerable majority of these cases are not suit- 
able for surgery. A great many infiltrating carci- 
nomas involve the base of the bladder, including 
the trigone and ureteral and vesical orifices, thus 
complicating the surgical problem. 

Total removal of the bladder with diversion of 
the urine is often the sole hope of cure, or at least 
relief, from distressing symptoms. Diversion of 
the urinary stream itself may often be the major 
problem. Transplantation of the ureters into the 
sigmoid is perhaps the most ideal procedure, but 
it is accompanied by appreciable immediate and 
late mortality. When the trigone area is involved, 
there is often obstruction of the ureteral orifices 
resulting in various degrees of dilatation of the 
upper urinary tract. Patients with dilated ureters 
and impaired kidneys are poor candidates for 
ureterosigmoidostomy and when such impairment 
is present nephrostomy or ureterostomy are the 
remaining possible procedures. Following diver- 
sion of the urine by one of these procedures, com- 
plete removal of the urinary bladder is a sound 
and well established procedure. Hinman has re- 
cently reviewed (he literature on total cystectomy 
for cancer and, in 234 cases, the mortality was 
34.2 per cent. In the 75 cases reported since 1926 
there were 19 operative deaths, a mortality of 

From the Department of Urology, University of Virginia Hos- 
pital, Charlottesville, Virginia. 


25.3 per cent. Such a mortality seems high, but it 
must be recognized that such patients are doomed 
and in addition many suffer from intolerable blad- 
der symptoms. From his personal experience 
Hinman reported 6 of 21 patients living and well 
after total cystectomy for carcinoma. 

It is the purpose of this communication to re- 
port an operative procedure which proved invalu- 
able to the authors in a recent case. After prelimi- 
nary diversion of the urine by means of nephros- 
tomy, an attempt was made to remove the entire 
urinary bladder, according to the usual technique. 
In so doing it was found that the carcinoma from 
the base of the bladder had extended locally 
through the bladder wall and was beginning to 
involve the cervix and vaginal vault. The usual 
technique of total cystectomy was then necessarily 
modified and combined with panhysterectomy. 

Mrs. H. V. S., a 4S year old multipara, was admitted to 
the Urology Service of the University of Virginia Hospital 
April 1, 1939 with a history of occasional hematuria since 
her first pregnancy, 2S years previously. One year before 
admission she had noticed a gradual increase of bladder 
irritability with a dull pain in her right flank. She came to 
the hospital, however, because of sudden severe pain in the 
left flank associated with chills and fever. For 2 months 
before admission there had been intermittent hematuria 
and she had lost about 30 pounds. 

Examination revealed a pale, anemic woman who showed 
evidence of weight loss. Abdominal examination revealed 
a mass below the right costal margin which was thought 
to be the right kidney. On vaginal examination a distinct 
area of induration at the base of the bladder could be felt 
through the anterior wall of the vagina. The uterus was of 
normal size, in good position, and freely movable. Cys- 
toscopy revealed an extensive, irregular, papillary tumor 
involving the entire base of the bladder. It completely 
obscured the trigone and ureteral orifices and extended 
upward on the posterior wall for a few centimeters. This 
tumor began just proximal to the vesical orifice and ex- 
tended about halfway up on each lateral wall. It was im- 
possible to cathetcrizc the ureteral orifices. Intravenous 
pyelograms revealed no function in the right kidney after 
an hour and a half. On the left there was considerable 
dilatation of the ureter and marked hydronephrosis of the 
upper half of the kidney. The patient was obviously living 
upon one-half of the left kidney with little or no renal 
reserve. The blood urea, however, was normal. X-ray 
films of abdomen and chest revealed no evidence of metas- 
tasis. _ Hemoglobin was 75 percent and red cell count was 
4.6 million. A biopsy specimen from the tumor showed an 
epidermoid carcinoma which was estimated to be some- 
where between grade II and III malignancy. It was obvious 
that electrofulguration, radon, and deep x-ray therapy 
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I'm 3 Total specimen removed. 

could offer nothing beyond mere palliation lor inch an 
extensive tumor 

A left nephrostomy was performed under spinal anes- 
thesia to relieve the bladder symptoms Following this the 
patient voided no urine, indicating that the right kidney 
was completely blocked The intense bladder symptoms 
were entirely relieved and the general strength of the pa 
tient improved considerably After much deliberation ft 
was decided to carry out abdominal exploration with the 
hope that no tumor would be found outside the bladder 
ana a total cystectomy could be performed 

Operation was performed on April *5, 1940 A low, nud- 
lme, abdominal incision was made from the symphysis to 
the umbilicus A careful search was made for evidence of 
metastases No palpable lymph nodes were found anywhere 
in the pelvis or along the aorta The liver was smooth A 
large hydronephrotic, apparently functiordcss, lodney was 
present on the right A large area of induration involving 
the base of the bladder could be palpated through the 
anterior bladder wall The induration did not seem to ex- 
tend laterally Jrom the confines of the bladder itself This 
induration seemed to involve the vaginal vault and cervix 
and it was obvious that there was no hope of curing the 
patient unless the cervix, uterus, and upper third of the 
vagina were removed with the bladder As this presented 
the only possibility of cure, the following operative pro- 
cedure was earned out 

The peritoneum was divided at its reflection from the 
bladder anteriorly as indicated by Figure « The dotted 
line indicates the extent of peritoneum removed with the 
operative specimen The round ligaments were next divided 
and ligated on both sides The lateral aspects of the broad 
ligaments, together with the ovarian arteries, were next 
divided and ligated The ureters wete then isolated near 
the brim of the pelvis, divided, and ligated as shown in 
Figure i The distal portions of the ureters, consisting of 
the last 3 inches, were then dissected up from the floor 
of the pelvis as shown in t iguce 1 and carried fa rw-ard with 
the base of the bladder and uterus Because the ureters 
were earned forward as shown, the usual procedure of 
clampmg and dividing the utenne arteries was not feasible 
It wax then decided to ligate the antenor branch of the 
internal iliac arteries on both sides These were ligated, 
together with a moderate amount of surrounding tissue 
(Fig »), followed by division of the ureterosacral ligaments 
Ligation of the anterior branch of the internal iliac made 
division of the ureterosacral ligaments fairly easy The 


uterus w as then completely free except for its vaginal and 

from a |iic*^! lf h CntS K It Kr as t0 thtMaddri 
irom the symphysis by blunt dissection and to isolate and 
S J? etl ’ rS \ he lateral ligaments and bloodvessels 
la< * <1<r ««« theft tlamped, divided, and ligated, so 
that the uterus and bladder were entirely free exceot for 
the vaginal attachments The v agroa was then free effrom 
the rectum posteriorly, following which it was damped 
ana divided and the total specimen removed in one piece 
as shown In Figure 3. 1 

A little over 2 hours were required to carry out the 
cmerative procedure described At the end of this lime 
the patient's blood pressure had begun to fall and it was 
necessary to give her intravenous fluids and a transfusion 
It was deemed inadvisable to keep the patient on the oper 
ating table longer in order to attempt to repentoneahre 
the raw area in the pelvis and a sheet rubber dam was 
placed over the denuded area and brought out the lower 
angle of the wound. The peritoneal cavity was dosed with 
a continuous suture of plain catgut and the rectus fascia 
dosed w itb mattress sutures of No 1 chromic catgut The 
vagina was left open and a Penrose drain was inserted 
from above to the outside 

The patient did remarkably well following this radical 
procedure and in the subsequent days the pulse rate did 
not go above 100 There w as a slight fever tor the first 10 
days Tor the first few days after operation there was 
moderate postoperative distention following which there 
have been no gastrointestinal symptoms whatever The 
rubber dam w as remov ed from the lower end of the incision 
at the end of 1 weekend after moderate drainage for a few 
days, healing promptly occurred At the end of the second 
week a thrombophlebitis of the left leg developed with 
temperature going to ioi 6 degrees As a result of the 
phlebitis the patient was kept in bed for 3 weeks and at 
the end of 39 postoperativ e days she w as ready to go home 
It was decided to change the nephrostomy tube before dis- 
charge This was unfortunately followed by a chill and a 
febrile course w hich delayed her final discharge for is addi 
tional days She then left the hospital in good condition, 
comfortable, and with a hemoglobin the same as on ad 
mission 

The patient returned to the hospital 1 months later 
greatly improved She had learned to take care of the 
nephrostomy tube and seemed to be contented She could 
go anywhere she w isbed and had no complaints The ne- 
phrostomy catheter was inadvertently removed and in an 
effort to insert a larger catheter a false pocket must have 
been made because catheters could not be reinserted into 
the kidney It was necessary to readmit the patient and 
perform a ureterostomy The nephrostomy tube was later 
reinserted so that optimum drainage would take place 
from her only functioning kidney This enabled through- 
and through Irrigation of the kidney to be earned out bhe 
received 11,150 r units of deep x ray therapy to the lower 
abdomen m the hope that any remaining malignant 
in the perivesical lymphatics might be destroyed ThisnM 
given In divided dosages over a period of ji days by yt 
Vincent \\ Archer, roentgenologist to the University ilo» 
pital The patient is wow in good general condition and is 
able to travel and care for her ureterostomy and nephros- 
tomy tubes. She is comfortable, has no complaints, *no 
seems to be satisfied w ith the results There have been no 

symptoms whatever from the nonfunctioiungright kidney 

The pathological specimen, Figureg, consisted of unnary 
bladder, uterus, tubes, ovaries, a portion of the vagina. Hie 
lower several inches of both ureters, btoad and round ug* 
ments It can be seen that the entire floor and trigonal 
area of the bladder is the site of a raised, irregular, grayisn 
mass, the diameter of w hich measures roughly 6 by 5 mow- 
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meters. The ureteral orifices could not be easily identified. 
The remainder of the bladder wall is normal. Infiltration 
of the bladder wall by the tumor is readily visible in the 
photograph and the point at which it was beginning to in- 
volve the vesicovaginal septum can be seen. Microscopic 
section revealed an infiltrating grade III epidermoid car- 
cinoma. 

It is obvious that a very radical, extensive pro- 
cedure was carried out in the foregoing case. We 
feel that it was justified because any other form 
of therapy would have been only palliative. Radi- 
cal surgery was the one chance of possible cure of 
this patient. It is entirely possible that a cure has 
not been achieved, and the final result may not be 
known for years. The patient has at least been 
entirely relieved of her distressing, almost intoler- 
able, bladder symptoms for the 15 months which 
have elapsed since operation. 

The purpose of reporting this case has been to 
call attention to the possibility 1 " of removing the 
entire urinary bladder and at the same time com- 
bine it with a panhysterectomy. The operation is 
made feasible by ligation of the anterior branch of 
the internal iliac artery below the brim of the 
pelvis. At the time this operation was performed 
we were unaware that the late Franklin H. Martin 
(6) first proposed such a procedure for either can- 
cer of the uterus, which had extended to the blad- 
der, or cancer of the bladder, which had extended 
to the uterus. He believed that it was possible to 
cure such cases in which all vestiges of malignant 
tumor could be removed. His technique of re- 
moval of the uterus and bladder was somewhat 
similar to the one which we have used except that 
he inserted clamps through the vagina for several 
days to hold the broad ligaments and uterine 
arteries. The clamps were removed later after 
obliteration of the vessels had occurred. The op- 
eration was carried out by Martin in 1899, at 
which time he transplanted the ureters into the 
rectum for diversion of the urine. The patient 
unfortunately died 4 hours later in shock. 

In a review of the literature a similar case was 
reported by Walton Martin (7) in 1910. He 
brought the ureters out to the skin margin and 
stated that at the end of 35 days the patient 
seemed to be doing well. Antonucci also mentions 
carrying out a similar operation in 1928. In a very 


recent publication Vas Concellos and Da Costa 
report the use of an identical technique to remove 
the bladder and internal generative organs. They 
also stress the ligation of the internal iliac below 
the origin of the gluteal vessels in order to control 
bleeding. 

The technical success in our case is indicative 
of the feasibility of carrying out such an extensive 
operation as total cystectomy combined with pan- 
hysterectomy. Such a procedure as we have re- 
ported is obviously indicated only in an occasional 
case. Although our patient is living and well only 
15 months, this report will call attention to a 
valuable operation in the hope that more cases in 
which it is applicable will be recognized. 

SUMMARY 

1. Extensive carcinoma of the bladder is one of 
the most distressing and almost surely fatal con- 
ditions encountered in urology. Evidence indi- 
cates that fulguration, radon, and deep x-ray 
therapy at the present time offer only palliation. 

2. Radical surgery is indicated in extensive car- 
cinoma of the bladder when there is no clinical 
evidence of extension beyond the bladder wall. 

3. A case is presented in which patient suffered 
from a large epidermoid carcinoma of the bladder 
infiltrating the base and involving the adjacent 
portion of the vagina but without evidence of 
metastasis or extension beyond this area. 

4. A surgical technique is shown illustrating the 
feasibility of removing the entire urinary bladder, 
together with the uterus, broad and round liga- 
ments, ovaries, tubes, cervix and upper portion of 
the vagina en masse. This procedure, although 
radical, offers the only hope of cure in such cases 
as reported here. 
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THE END-RESULTS OF THE TREATMENT OF 
MALIGNANT TUMORS OF THE PALATE 

GORDON B. NEW, M.D , F.A C.S , a«d O. ERIK HAU.BERG, M.D , 
Rochester, Minnesota 


T HE most common malignant tumors of 
the palate are squamous cell epitheli- 
omas and adenocarcinomas of the mixed 
tumor type. In order to determine the 
results obtained in the treatment of malignant 
tumors of the palate at the Mayo Clinic, ne ba\c 
reviewed the histories and pathological specimens 
of 173 cases of malignant tumors in this region 
which wercobscrxcd in the years 1907 to 1939, in- 
clusive. During this same period *36 cases of be- 
nign tumors of the palate were observed. This 
makes a total of 409 cares of tumor of the palate. 
Table I shows the reiatix c incidence of the \ arious 
benign and malignant tumors of the palate and 
the sex of the patients. 

ADENOCARCINOMA OF MINED TUMOR TYPE 
Adenocarcinoma, mixed tumor type, presents a 
characteristic appearance in the plate. It is a 
hard, rounded tumor w ith a smooth mucous mem- 
brane oxer the surface, and it is sometimes found 
on routine examination. The most frequent site 
of such tumors in the head and neck is the parotid 
region, but, they may occur in the submaxillary' 
region, floor of mouth, palate, larynx, pharynx, 
nasopharynx, tongue, upper lip, cheek, and orbit 
They haxe been given \ arious names by 
pathologists and show many variations in their 
histological structure They haxe been named 
fibromy xo-cndothelioma, endothelioma, adeno- 
cystendotbelioma, cylindroma, and chondrocar- 
cinoma, depending upon the predominating type 
of cell present, llrodcrs expressed the opinion 
that these tumors are all adenocarcinomas of the 
mixed tumor type, and this term was used by one 
of us (New) amt ChUdrey in a report in 1931 
From 1907 to 1959, indusne, 76 cares of adeno- 
carcinoma, mixed tumor tyjio, of the palate were 
observed at the Mayo Clinic Figure 1 shows the 
various sites of this neoplasm in the head and neck 
When this neoplasm involves the palate, it fre- 
quently caures few, if any, sxmptomx until it be- 
comes rather large ft grows s ( > slowly that the 
enlargement does not interfere with the function 
of the pharynx or palate Mechanical interference 
rn.fn (he Sttfinn on IjrjniF'loxy Oral trvl fUitx Surrrry 
May <1 nx «n.i VU»i> Iihib Ijt>no 


with deglutition and swallowing may be the only 
symptom if the tumor fills the upper part of the 
mouth The patient may notice that the upper 
denture does not fit, owing to the gradual enlarge- 
ment of the tumor. Patients may complain of 
nasal obstruction as a result of extension of the 
neoplasm into the floor of the nose. 

1 he ax crage age of the patients in the 76 cases 
at the time of examination was 50 years for males 
and 42 years for females, the y oungest patient was 
12 years of age, and the oldest, 80 years This 
type of tumor occurs most frequently in the fourth 
and fifth decades Table II shoxvs the duration of 
symptoms. In many of the cases the tumor had 
been present for many years before it caused the 
patient to consult a physician. The fact that the 
tumor had been prevnt for 10 to 20 years in 14 
cases is evidence of this 

The tumor may fill the mouth almost com 
plctely and the patient may accommodate him*elf 
to its presence The largest tumor was 9 centime 
ters in diameter, it was lohulated, cystic, ami 
filled the mouth completely. The smallest tumot 
was s millimeters in diameter. Tumors of this 
type may extend into the wore and antrum or 
nasopharynx In 2 cares there was direct Ultra 
cranial extension through the ethmoid and sphe- 
noid bones 

The ax crage duration of symptoms in the 76 
cases xxas 4 75 years, the shortest duration was 1 
month, and the lorgest, 30 years In almost half 
of the cares the tumor was situated at the junc- 
tion of the hard and soft palate This ought lx - of 
some significance since this is the mam location 
for the openings of the ducts of the mucousglands. 
In 19 of the 7 6 cases the tumor involved the hard 
palate, in 16 cases it involved the soft fatale It 
is rare to see a mixed tumor in the midbnc (rig 
2), a tumor was found here in only 4 of th p fa<f * 

Usually adenocarcinomas of the mixed tumor 
tyjicarc rather hard, smooth and ressitc, and ox a 
in shajx* (Fig 3) At times there are «ofl rrgwr* 
in the tumor, and some tumors are noduhr Inn 
are encapsulated to begin with (bigs 43 an< ‘ ' 
and frequently produce a saucer shaped cav it) * 
the bone of the hard fa late lima lion was pres 
ent on the surface in 15 of the cases 
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The majority of the tumors contain regions of 
epithelial cells which fade into masses of mucoid 
material, connective or cartilaginous tissue. It is 
well known that the epithelial cells of the so called 
mixed tumors often show a great tendency to 
polymorphism. This is exemplified by the fact 
that in these tumors one finds oval cells, round 
cells, and spindle cells of various sizes. Columnar 
cells, cuboidal cells, and sometimes squamous cells 
with intercellular bridges or spines also are found. 
In the regions of squamous cells one occasionally 
finds pearly bodies. 

The epithelial cells may be arranged in acini, 
tubules, or alveoli. The tubules often produce a 
vascular effect. The epithelial cells may also be 
arranged in solid masses or narrow strands of 
small, flattened, compact epithelium of basal 
type, which mingle with stellate, mucous, connec- 
tive tissue or cartilage cells. Even in cases in 
which mucous connective tissue and cartilage are 
absent, the tumors can be recognized as adeno- 
carcinomas of the mixed tumor type. The poly- 
morphism and arrangement of the epithelial cells 
ate the distinctive features. The neoplasm can be 
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Pharynx 5.6% 
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I’ig. >. Incidence of adenocarcinoma, mixed tumor type, 
of the head and neck according to the site of the lesion. 

graded depending upon the appearance of the cell 
and the amount of mitotic figures present. 

There should be little difficulty in diagnosing 
this type of tumor on the basis of the situation, 
the long duration, the movable, hard, nodular tu- 
mor. Fibromas or fibrosarcomas are about the 
only tumors that simulate adenocarcinoma of the 
mixed tumor type. Frozen sections are always 
prepared at the time of the operation and arc ex- 
amined microscopically. 

Treatment. Adenocarcinomas of the mixed tu- 
mor type are removed surgically when it is at all 
possible. At limes, preliminary ligation of the 
external carotid is performed, and an incision is 
made in the palate down to the capsule of the 
tumor. The tumor is shelled out by blunt or finger 
dissection. Nitrous oxidc-oxvgen and ether may 
be administered intralracheallv or pentothal so- 
dium may be given intravenously to produce an- 


TABLE II.— DURATION OF SYMPTOMS IN ADENO- 
CARCINOMA OF THE MIXED TUMOR TYPE 


Duration of symptoms 
years 

Cases 

Number 

Per cent 

Less than i 

*7 

32.4 

x to a 

to 

| 1 . 5 - 

a to 5 

20 


5 to to 

5 

6.6 

to to 20 

X 4 

1S.4 

20 to SO 

2 

2.6 

Lesion discovered accidentally 

6 

7*9 

Duration not stated 

2 

2.6 

Total 

?6 

100.0 
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esthesia If the tumor is attached to the perios- 
teum of the bones of the palate, the bone is cau- 
terized with surgical diathermy. If the tumor has 
extended up into the nose or maxillary sinus, a 
very wide removal with surgical diathermy is 
necessary. Radium seeds or needles are used at 
the time of operation if it is questionable whether 
the entire tumor has been removed. Perforation 
of the palate or of the nasal fossa sometimes re- 
sults. This is later closed with a dental plate. If 
the tumor is so extensive that complete removal 
seems impossible, radium seeds or needles are in- 
serted into the neoplasm, sometimes at repeated 
stages a few months apart. Although this type 
of tumor is generally not radiosensitive, much 


may be accomplished with this type of treatment, 
particularly in cases in which the tumor recurs 

In all but i of the 76 cases the tumor was re- 
mo\ed through the mouth. In this case the pa- 
tient had a large mixed tumor of the palate and 
maxillary sinus, and resection of the superior 
maxilla was performed in 1913. He has had sev- 
eral local recurrences since then, but he is well at 
the present time, 27 years after first operation. 

In the 76 cases, the lymph nodes of the neck 
were not removed unless metastasis was present 
Few of these tumors metastasize. In 13 of the 
cases the lymph nodes of the neck were palpable 
at the time of the first examination. In 4 of the 13 
cases the enlarged lymph nodes were remmed 
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TABLE III.— FIVE YEAR AND TEN YEAR SUR- 
VIVAL RATES IN CASES OF ADENOCARCI- 
NOMA (MIXED TUMOR TYPE) OF THE PALATE 


Treatment 
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S3 

S2 

Ab 

88 

42 

37 
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♦Inquiry as of January *» 1940. The 5 year survival rate was deter- 
mined by a study of cases in which the patients were treated 5 or more 
years before this investigation, that is, in 1934 or earlier. The 10 year 
survival rate was determined by a study of cases in which the patients 
were treated in 1920 or earlier. 

Microscopic examination of these revealed adeno- 
carcinoma, grade 2 of the mixed tumor type. 

In 25 per cent of the 76 cases operation,’ irradia- 
tion, or both had been employed before the pa- 
tients came to the clinic. In 7 cases in which irra- 
diation had been used alone before the patients 
came to the clinic, the tumors were so situated and 
fixed that they were considered inoperable; there- 
fore, irradiation only was used at the clinic. 

Results. The results of the treatment are shown 
in Table III. In 9 cases in which there was no re- 
currence following excision the tumors, which 
were encapsulated, were shelled out without rup- 
ture. In 23 cases in which surgical diathermy was 
used as well as excision the bone was involved, and 
it was necessary’ to destroy the periosteum or part 
of the bones of the palate or superior maxilla in 
order to remove the tumor. In the 14 cases in 
which surgical diathermy and irradiation were 
used the bone also was involved, and irradiation 
was used in addition to diathermy'. 

In the 4 cases in which enlarged lymph nodes 
in the neck were removed the duration of life was 
as follows: 1 year in 1 case, 4 years in x case, 9 
years in 1 case, and in the remaining case the pa- 
tient is still alive 32 years after operation. The 
large number of patients who lived 5 and 10 years 
after treatment tends to prove that most tumors 
ot this type have a low grade of malignancy. 

SQUAMOUS CELL EPITHELIOMA OF THE PALATE 

Primary’ squamous cell epitheliomas of the pal- 
ate are infrequent. Because of the fact that m a 



Fig. 5. Squamous cell epithelioma, grade 2, of the soft 
palate. 


case of very' extensive involvement it is difficult 
to tell just where the tumor originated, only those 
cases in which we believe that the tumor started 
in the palate are included in this series. Tumors 
that secondarily involve the palate, that is, those 
that started in the gum, tonsil, pharynx, maxil- 
lary sinus, or cheeks, were not included in this 
group. From 1907 to 1939, inclusive, S4 cases of 
primary squamous cell epithelioma of the palate 
were. observed at the clinic. During this time ap- 
proximately 5,000 cases of malignant tumors of 
the buccal cavity’ were observed. 

Forty per cent of the 84 patients complained of 
soreness of the mouth. Twelve patients had trou- 
ble wearing their dental plates as the plate either 
did not fit or hurt them. The first symptom in 2 
cases was enlarged cervical lymph nodes. One 
patient complained of bleeding from the mouth. 
In some cases the growth was found accidentally’. 

The average age of the patients was 58.2 year's, 
and only 10.7 per cent of the patients were women. 
The duration of the tumors varied from a few’ 
weeks to several y’ears. Sometimes the presence 
of a thickened leucoplacia may have been noted 
for years, and then the grow’th became active and 
underwent ulceration. 

In 50 per cent of the cases the tumor was found 
m the soft palate, and in 25 cases it was situated 
m the hard palate alone. In 5 cases the mass W’as 
situated in the uvula and the adjacent part of the 
soft palate; in 2 cases the tumor W’as situated on 
the upper surface of the soft palate. In 26, or 30.9 
per cent, of the 84 cases the tumor had extended 
into the adjacent structures, that is, into the nose 
nasopharynx, maxillary’ sinus, and pharynx. 

The low grade tumors appear as grayish ulcer- 
ated lesions and sometimes are papillary. The 
more malignant lesions have soft, easily bleeding 
surfaces. Although the diagnosis in all cases must 



SURGERY, GYNECOLOGY AND OBSTETRICS 


o- «»« v 


THP n ,, JJTOIELIOVA OF 

IL“ IKC >raNCE ACCORDING TO 

GRADE of malignancy 


REIAHON or FIVE 1EAR SURVIVAL 


FATE 10 GRADE OF MALIGNANCY S ”™sS 
OF ™ I pf I 'i«”'"' 0DS CELt EP, ™ E U»»» 



«cZf al m S pi f' 5 ' by . U!i ”S <■«>• ^ 

secu°ns at the time of operation, usually it can be 
Tw? h f *W?. nee of the Iesion & 5) 

"rlS.i -l'l "* belie ' c tha ‘ removing the loci 
growth with surgical diathermy under anesthesia 

prod uccd ^ th e intratracheal admSmttn^ 

nitrous oxide-oxygen and ether or by the intra- 
venous use of pentothal sodium offers the best 
chance of getting rid of the iesion. A large £mS- 
y f f >l,tnv , S the rcra(nal . and the greater 
part of the soft palate is lost. A dental plate is 

mS d *?<*«** InaSKd 

ministered directly into or over the involved re- 
gion in cases in which the lesion is activ e 
disSinff r hh pa ! pab,e S ,and * had gland 
lesSn ul l° n j tbe M ealmenl of thc local 

S Iv m h ,Zf ?°! ed in ', ohcm ent microscopi- 
cally. Of these, 6 returned later to the clinic for 
examination and they Jived on an average of eU 

dents rer" ,0 i lU treatment - Seventeen pa- 
tients received radium, x-ray, or both. Five did 
not receive any treatment at the clmic, the lesion 
being too far advanced, but they had palliative 
x-ray at home. The grade of the tumor and the 
results are shown in Tables IV and V. 


Tin croup include* only pitim 
ere treated n the yean 


OTHER MALIGNANT TUMORS 
The malignant tumors other than the adenocar- 


lumuia outer uian me adenocar- 
cinoma and squamous cell epithelioma that were 
encountered in the 173 cases arc listed in Table I. 

, treatment of these tumors depends upon the 
activity of the growth. If the tumors are encapsu- 
lated, surgical removal is advisable. The use of 
diathermy and radium depends upon the extent 
ol the lesion Irradiation is also used externally. 

Of the 3 patients who had melanoepithelioma 
and were treated with diathermy and radium, 1 
lived 4 years after treatment, and the others, 2 
years after treatment In 1 of them the lesion 
was inoperable and palliative irradiation was used 
In 4 cases the patients had a fibrosarcoma. In 3 
of the cases the tumor was removed surgically and 
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the bone destroyed with surgical diathermy. In 
addition, 1 patient received radium treatment 
Ul these 3 pjtients, r had no recurrence in 5 
years, 1 had none in 10 years, and 1 had none in 
20 years, respectively, after the initial treatment. 
Ihe fourth patient had a very extensive mvolvr- 
ment of the palate and a fibrosarcoma, grade 4, 
involving lymph nodes. Radium was used as a 
pal li ative measure, but patient died 1 month later. 

"Hie patient who had a fibromyxosarcoma also 
had extensive involvement of the soft palate and 
of the lymph nodes in both cervical regions This 
patient, a boy, aged 13 years, was treated with 
radium and x-rays but died 2 years later. 

The patient with myxosarcoma of the palate, a 
girl, aged 7 y ears, had had difficulty in swallowing 
forj weeks and swelling of lymph nodes of neck 
for 2 months. She died a month after treatment. 

The patient w ith chondrosarcoma of the palate, 
a woman, aged 49 years, had had a tumor re- 
moved from her palate 10 years before examina- 
tion at the clinic. The tumor had recurred 4 y ears 
prior to her examination at the clinic, and 2 years 
before her examination a growth had caused bulg- 
ing of the ala of the nose. At the time of her ex- 
amination at the clinic, she had a huge hard 
growth that involved the entire palate and max- 
illary sinus and caused bulging of the right eye. 
Palliative roentgen therapy only was employed 
Of the 3 patients with lymphosarcoma, 2 were 
males and 1 was a female. Their ages were 1 year, 

11 years, and 43 y ears, respectively They all had 
palpable lymph nodes at the time of their exami- 
nation All received palliative roentgen therapy 
with some improvement, but they all died within 
11 months, apparently of generalized metastasis 



INTRASPIN AL EPIDERMOIDS, DERMOIDS, 
AND DERMAL SINUSES 


CARL FELIX LIST, M.D., Ann Arbor, Michigan 


I NTEREST in rare diseases is aroused first by 
detailed case reports, but when the series of 
observations becomes large and diversified, 
single cases lose their value as curiosities. 
One is then tempted to combine the mosaic of in- 
dividual observations into a general pattern and 
to outline the salient features of the disease entity 
in question. 

For such an undertaking, I have selected the 
intraspinal epidermoids, dermoids, and dermal 
sinuses because of an opportunity to observe per- 
sonally 5 such cases. These, presented below, will 
bring the total number reported to 56. 

First it will be necessary to define what is meant 
by the terms “epidermoid, dermoid and dermal 
sinus,” because the terminology on this subject is 
rather confused. For example, frequent reference 
is made to the “pearly tumor” which merely 
describes the shiny macroscopic appearance of 
some epidermoids, or “cholesteatoma” which 
represents no anatomical entity, but has been used 
indiscriminately to designate epidermoids, der- 
moids, certain mesenchymal tumors and chronic 
inflammatory conditions. 

Epidermoids, dermoids, and dermal sinuses are 
heterotopic formations composed of elements of 
the skin. They are dysembryonic malformations 
(hamartomas) rather than true neoplasms, and 
are referred to in this paper as tumors because of 
their expanding nature. 

Epidermoids are composed of the superficial 
(epidermal) layers of the skin. Dermoids contain 
all layers of the skin, epithelial and mesenchymal, 
and also the accessory cutaneous organs such as 
sebaceous glands and sweat glands and hair folli- 
cles. Dermal sinuses are tubular formations 
which may have the histological characteristics of 
epidermoids, dermoids, or both, but which are 
always in direct connection with the skin. Thus, 
a pilonidal cyst is a dermal sinus containing hair. 
In all three of the above conditions named the 
viable cells form a thin capsule or wall, and the 
interior consists of cheesy amorphous masses of 
dead, cornified epithelial cells, and, in dermoids, 
also of sebaceous matter and hair. Hair contain- 
ing tumors have always been classified as der- 


moids in tliis stud}', even though microscopic 
examination of the cyst wall showed no cutaneous 
appendages. As Bostroem pointed out, only a 
small area of the dermoid cyst wall, the “ dermoid 
villus,” may possess hair follicles and other ac- 
cessory cutaneous structures, whereas the remain- 
ing portion is purely epidermal in character. 

ILLUSTRATIVE CASES 

1. Epidermoids 

Case i. Low back pain syndrome with right sciatic 
radiculitis. Myclographic evidence of benign intradural 
tumor at the level of the third lumbar vertebra. Intra- 
arachnoid epidermoid removed. Perfect recovery. It. L., 
No. 459,514, male, aged 14 years, referred by Dr. W. 
Towslcy, Midland, Michigan, admitted to hospital April 
10, 1940. 

For 7 months prior to admission, the patient complained 
of increasingly low back pain with radiation along the pos- 
terolateral aspect of the right thigh and calf. The pain was 
sharp, occasionally shooting in character and was increased 
or elicited by movements, sneezing, laughing, and straining. 

On examination, the patient stood with a protective 
posture, keeping the right leg flexed in knee and hip and 
slightly externally rotated. The third and fourth lumbar 
spinous processes were tender to percussion. Considerable 
spasm of the erector trunci was present. Extension of the 
lumbar spine was markedly limited and painful, whereas 
flexion was only moderately limited. The neurological signs 
were confined to the right lower extremity, except for 
Lascgue’ssign which was strongly positive on the right and 
suggestive also on the left. There was flabbiness of right 
gluteus maximus and hypotonicity in the distal segments of 
the right lower extremity. Slight paresis was present in the 
gluteus maximus and hamstring muscles on the right. The 
right knee reflex and hamstring reflexes were diminished 
and the ankle reflex was absent on that side. Mild tactile 
and thermic hypesthesia and hypalgesia were demonstrable 
in the fifth lumbar and first sacral dermatomes. Sphincter 
functions were unimpaired. 

Spinal puncture, done in the lateral recumbent position, 
revealed colorless spinal fluid under 155 millimeters pres- 
sure of water. There was no manometric block. Cell count 
was o; Tandy, positive; total protein, 93 milligrams per 
cent; goldsol, 001221000; mastic, 221000; Kahn, negative. 

Roentgen-ray examination of the lumbar spine showed 
no bony changes. 

Myelography, first done with air, later on repeated with 
lipiodol, revealed an identical picture in each (Fig. 2a and b). 
A smooth ovoid, intradural tumor was outlined posterior 
to the body of the third lumbar vertebra and interverte- 
bral disc below. The tumor did not obstruct the spinal 
canal completely. 

Diagnosis was made of intradural tumor of the cauda 
equina at the level of the third lumbar vertebra and inter- 
vertebral disc below. A benign lesion such as an epidermoid 
or dermoid was suspected. 


_ From Department of Surgery', Section of Neurosurgery', Univer- 
sity of Michigan, Ann Arbor, Michigan. 
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Fig 1. a, left Epidermoid of caucU. equina as shown at 
operation Casei D, Dermoid oflumbosacralportion of the 
cord. Autopsy specimen, reproduced from PitoUi's article 


Laminectomy was performed by Dr M M Peet, on 
Apnl 19, 1940, under as ertin-nitrous oxide anesthesia The 
posterior laminae ol the second, third, and fourth lumbar 
vertebrae were removed and tbe dura was opened A glis- 
tening pearly white tumor, the size of a u ainut was found 
lying between the roots of the cauda equina, covered by 
arachnoid The tumor looked exactly like a silkworm co- 


coon (Fig ra) It had a thin, avascular capsule and was 
removed in lolo without rupturing it 

Pathological report epidermoid cyst, filled with kerati 
nized dead epithelial cells. 

The postoperative course was entirtly ttnevtntiui 
Cheek up examination, a months after operation, « 
scaled no abnormal findings except lor an absent right 
ankle reflex The patient had no complaints 

Case 1 History of three back injuries Syndrome of 
cauda equina lesion Herniated nucleus pulposus (between 
third and fourth lumbar vertebrae) or traumatic ararh 
noiditis was suspected clinically Myelography revealed 
tumor between thud and fourth lumbar vertebrae latra 
arachnoid epidermoid found at operation Removal with 
practically complete recovery. R M , No 435,882, male, 
aged 47 years, referred by Dr \V Mertaugh, Sault Ste 
Marie, Michigan, was admitted to hospital November ij, 

I rveor 6 years prior to admission, the patient suflercd a 
severe back injury in a toboggan accident For several 
weeks he had severe backache and pains in both legs tvcti 
alter recovery from the acute symptoms, a dull ache in the 
lumbar spine and pains in the legs persisted,. especially on 
exertion Four y ears prior to admission, patient sustained 
another back injury (automobile accident) He itquirtd 5 
weeks’ hospitalization and a diagnosis of fcactured lumbar 
spine was made There was in addition radiation of pain 
along the course of the left sciatic and of the right crural 


Two years prior to admission, the patient suffered a thud 
back injury, when he fell on a steel plate Ills left leg be 
came immediately paralyzed for 15 minutes, and he expe 
rienced severe pain in the left groin On admission, the 
patient complained of persistent backache in the lumbar 
region, shooting pains radiating to the anterior surface ot 
both thighs, worse on the left, and also of left .sciatic ram 
The pains w ere aggravated by movements or by coughing 
During the past 8 years increasing constipation had been 
noticed 
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Fig. 3. a and b. Lipiodol-myelogram, Case 2. Epidermoid at third and 
fourth lumbar vertebrae. 


On examination the patient stood with a rigid, antefiexed 
posture, the normal lumbar lordosis being effaced. There 
was considerable spasm of the erector trunci bilatetally, 
with marked limitation of all low back movements. Lase- 
gue’s sign was strongly positive bilaterally, and sharp pain 
was elicited also on stretching the crural nerves. There was 
paresis of left anterior thigh muscles with considerable 
diminution of the left knee reflex. All other reflexes were 
normal. Tactile hypesthesia and hypalgesia were present in 
the left second lumbar to second sacral dermatomes, and 
vibratory sensation was diminished in the left foot. The 
neurological examination was otherwise normal, except for 
horizontal nystagmus. 

Lumbar puncture, done in the lateral position, re- 
vealed so low a spinal fluid pressure that it could not be 
measured nor could the effect of jugular compression be 
determined. The clear, colorless spinal fluid contained 1 
lymphocyte per cubic centimeter; Pandy was strongly 
positive; goldsol ooonrooo; total protein, 10S milligrams 
per cent. 

Roentgen-ray examination of the spine showed hyper- 
trophic arthritic changes in the lumbar region, but no evi- 
dence of fracture. 

Myelography with lipiodol, injected by lumbar route, 
showed complete obstruction of the spinal canal at the level 
of the fourth lumbar vertebra. Above the obstruction the 
mottled flaky surface of an intradural tumor was outlined 
which extended upward to the level of the intervertebral 
disc between the third and fourth lumbar vertebrae. (Fie. 
3c and d). 

Diagnosis: While clinical history and findings favored the 
diagnosis of posttraumatic arachnoiditis of the cauda 
equina or of rather high herniation of the nucleus pulposus 
on the left (between third and fourth lumbar vertebrae), 
myelography suggested intradural tumor with associated 
arachnoiditis. A meningioma was suspected. 

Operation was performed by Dr. C. F. List, on Novem- 
ber 30, 1939, under avertin-etber anesthesia. The posterior 


laminae of the third, fourth, and fifth lumbar vertebrae 
were removed and also the left inferior articular facet of 
fourth lumbar vertebra, which protruded abnormally into 
the spinal canal, as if it had been previously fractured and 
dislocated. The hypertrophied ligamentum flavum be- 
tween fourth and fifth lumbar and between fifth lumbar 
and first sacral vertebrae was also excised. When the dura 
was opened, an intra-arachnoid, ivory white, soft caseous 
epidermoid, the size of a date was encountered. The tumor 
extended from the level of the third to fourth lumbar ver- 
tebra. Its avascular capsule was exceedingly thin and 
firmly adherent to roots of the cauda equina on the left. 





Fig. 4. Lipiodol myelogram, Case 3. Dermoid extend- 
ing from twelfth dorsal to second lumbar vertebra. Note 
enlargement of spinal canal at that level. Arrow points to 
a markedly atrophic pedicle. 
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There were many dense arachnoid adhesions even beyond 
the confines of the tumor Because the friable tumor cap 
sole could not be separated from the nerse roots without 
damage, a complete intneansular removal of the epider- 
moid content* was informed ami then as much of the C3p 
*ulc was resected as possible. 

Pathological report epidermoid consisting of desqua- 
mated keratinized epithelium 

Postoperative course was uneventful except for tem- 
porary retention of urine, requiring inlying catheter for a 
weeks 

Check up examination, 7 months after operation re- 
seated the following The patient stated that his pains dis- 
appeared immediately after operation and never returned 
lie walked, moved about, and even danced without dis- 
comfort, but slil] complained of slight constipation tx- 
amination showed almost normal range of back move- 
ments. negative Lasfgue, no muscular weakness, but slight 
atrophy of left thigh There was marked diminution of the 
knee reflex and slight diminution of adductor and ankle 
reflex on the left Mild hypalgesia was present In the sec- 
ond to fourth lumbvt dermatomes on the left 


2. Dermoid 

Case 3 Syndrome of eauda equina lesion with marked 
signs of local meningeal Irritation Rocntginological evi 
dence of intradural tumor extending from the twelfth dor 
sal to second lumbar vertebrae Almost complete removal 
of partially intramedullary dermoid of cauda equina and 
conus terminahs Recovery with residual cauda equina 
syndrome Considerable late functional improvement after 
secondary orthopedic operations. T \ , No 431.116, fe- 
male, aged 8 years, referred by Dr J T Jerome, Traverse 
City, sal admitted to the hospital Octobet t3, 1938 

Three years prior to admission, the child complained of 
occasional pain in her right hip, exaggerated by straining 
for more than a year she also experienced dull backaches 
m the mtdhne of the upper lumbar region This pain was 
eased by walking about and aggravated by exertion Re 
cently ft increased in intensity and became almost con- 
tinuous In the last months prioT to admission, the child 
assumed a peculiar twisted posture of her back, urination 
became di fault to start, and there were complaints of con 
stipation and of tingling sensations in both lect 

On examination, the child stood noth a rigid lumbar spine 
and slight list to the right Scv ere muscle spasm of the long 
back muscles prevented flexion and extension movements, 
especially ol the low dorsal and upper lumbar spine, where 
as lateral inclination was less limited There w as marked 
local tenderness of the first and second lumbar spinous proc 
esses, coughing, jugular compression or even flexion of the 
neck produced nonvadiating pain in the same location 
Some stiffness of the neck was present, this was thought to 
be a protective muscle spasm to prevent transmission of 
movement to the upper lumbar spine The right calf mus 
cles were slightly atrophic Bilateral mild cquinus posture 
and hypolomcity of the feet w ere noted La segue's sign 
wasstrongly positive on bothsides There was slight weak 
ness of long toe extensors, toe flexors, ptronei, and of ham- 
string muscles bilaterally Patellar and gluteal reflexes 
were diminished, ankle, hamstring, and plantar reflexes 
were absent bilaterally Sensory or sphmctenc disturb- 
ances were absent Bilateral horizontal nystagmus was 
also noted 

Lumbar puncture, done by the referring physician, re 
vealed a clear cotorfess fluid under pressure of 20s mfllime 
ters water On jugular compression, there was partial 
manometnc block Cell count was 31, type of cell not 
specified, Pandy, strongly positive, and goidsol, 000001 2210 


Roentgen ray examination showed definite increased 
the anteroposterior and transverse diameter of the smnal 
canal, at the level of the twelfth dorsal, first and second 
lumlgit vertebrae. Also the pedicles and posterior margins 
of the bodies of these vertebrae showed erosion from 
pressure 

Myelography, with lipiodol, injected by lumbar route, 
revealed complete obstruction of the spinal canal at thesu 
penor m-irgin of the second lumbar vertebra with * cup- 
ping” of the lipiodol, suggestive of intradural tumor (fig 
4 >- 

Diagnosis w as made of a slow ly growing tumor, located 
In the conus region and upper portion of the cauda equina, 
corresponding to the bony level of twelfth dorsal to second 
lumbar v ertebra The tumor was thought to be * nmiUMma 
or an ependymoma of the filum terminate 

Operation was performed by Dr S Braden, on Octobet 
21, 1938, under avertm-ether anesthesia The posterior 
laminae of the twelfth dorsal, first, second, and third lum 
bar vertebrae were removed The first and second lumbar 
laminae were found to be markedly thinned, the epidural 
fat absent at this level and the dural sac enlarged Aiier 
the dura was opened, ■ smooth whitish dermoid of sausage 
shape and the sue of a thumb was seen within the arach- 
noid, displacing the roots of the cauda equina anteriorly 
The lower pole of the tumor was free, yet some nerve mots 
were firmly adherent to its avascular capsule. The dermoid 
consisted of two main masses which were connected by a 
nafrowr bridge of fibrous and adipose tissue The upper 
pole of the tumor had an intramedullary location within 
the conus and epiconus from which structures it could not 
be dissected without causing damage Therefore, the cap- 
sule of the dermoid was incised and complete enucleation 
of the sebaceous material containing some hair was per 
formed The collapsed remnants of the capsule were 
folded in and sutured to prevent contamination of the 
subarachnoid space with free sebaceous material 

Histological report Cyst wall consisting of conufyuig 
stratified squamous epithelium, a few accessory skm struc- 
tures, dead hairs and desquamated keratin in tbelumen- 
a dermoid cyst 

postoperative course was stormy with fever and signs of 
meningeal irritation lasting a week Complete paralysis of 
the bladder developed necessitating inlying catheter, the 
pareses of the louer extremities were increased also CVsto 
metric examination, one month after operation, revealed 1 
combination of reflex and autonomous bladder 
Check up examination, iS months after operation, dis- 
closed a rather marked cauda equina syndrome with 
greater involvement on the right There was calcaneus 
deformity of the right foot, atrophy and weakness of the 
right toe extensors, gastrocnemius, hamstring muscles, and 
cluteus maximus The left knee reflex and both ankle and 
hamstring reflexes were absent There was surface hypes 
thesia and hypalgesia in the fifth lumbar to fifth sacral 
dermatome on the right The disturbance of vesicanimc 
tion, characterized as “autonomous neurogenic type was 
still present, but the patient kept herself fairly dry * tn 
pie arthrodesis of the right foot with ( transplantation 01 
peroneal muscles improved the patient’s gait 

_3 Dermal Stiluses 

Casf 4 Thirteen years’ history of intermittent weakness 
of the legs and ol an occasionally discharging F****" 
sinus in the upper dorsal region One brother had a puon 
dal sinus of the sacral region Findings suggested uiir 
medullary spinal cord tumor in the upper doraal regwn 
Sp-nuoi revcM U uni, ■!»'= U* “ J* 
spinous process extending through the dura into tne spu 
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cord. Complete removal of hair-containing, sebaceous, 
intramedullary mass, extending from the first to fifth dorsal 
segment. Marked improvement with mild residual cord 
symptoms, unchanged af ter 4 years’ observation. D . D. C. , 
No. 381,180, male, aged 19 years, referred by Dr. H. B. 
Haynes, Lansing, Michigan, was admitted to the hospital 

May 4, i93 6 - . , . . . . . 

At the age of 6, 13 years prior to admission, the patient 
noted a slight weakness of the right leg ; Half a year later, 
the left leg also became affected and, within a few months, 
the left leg became weaker than the right one. Twelve 
years prior to admission, the patient was examined in an- 
other hospital. A mild spastic paraparesis of the legs with- 
out sensory changes was then found. Roentgenograms of 
the spine were said to be normal. Spinal fluid examination 
showed 15 white blood cells (unspecified), increased globu- 
lin and mastic reaction was 33100000. Four years prior to 
admission, the function of the legs improved so remarkably 
after chiropractic treatment that the patient was not only 
able to walk well, but also to play football. He merely no- 
ticed slight stiffness of the legs on exertion. Two years prior 
to admission, however, the weakness of the left leg recurred 
and the right leg became involved in the last few weeks 
prior to admission. The patient also stated that he could 
not always tell “where his left foot was,” that he had be- 
come constipated and had difficulty initiating urination. 

Since earliest childhood the patient was known to have a 
hair-containing dimple in the upper portion of his back. 
Occasionally, this area discharged and became red and sore 
to touch, with radiation of pain to the shoulder blades. The 
soreness disappeared whenever some of the hair tuft was 
removed. The patient stated that one brother had a pilo- 
nidal cyst removed from the sacral region. 

Examination revealed a dimple in the midline between 
the second and third dorsal spinous process, containing a 
small tuft of hair. Palpation revealed a deep induration 
which was tender to pressure, extending from the dimple 
upward and paravertebrally toward the base of the second 
spinous process which was also tender. 

Neurological examination revealed definite paresis of the 
left intercostal muscles below the third interspace and of the 
left abdominal muscles which occasionally exhibited pecul- 
iar spontaneous clonic contractions. The right upper ab- 
dominal reflex was diminished; all others were absent. The 
left foot assumed a varo-equinus posture. There was mod- 
erate spastic paraparesis of the legs. The paresis was of the 
so called predilection type and more pronounced on the 
left. The deep reflexes of the lower extremities were exag- 
gerated with clonus, Babinski and Oppenheim bilaterally. 
Pain and temperature sensations were diminished in the 
third and fourth dorsal dermatomes bilaterally, and below 
this level considerable reduction of all modes of sensation 
was present, especially on the left. Vibratory sensation of 
the legs and position sense of the toes were diminished on 
the right and absent on the left. The patient walked with 
a spastic-atactic gait, the disturbance being greater on the 
left. There was fall tendency in the Romberg position. 

Lumbar puncture, done in the recumbent posture, 
showed clear xanthochromic spinal fluid with an initial 
pressure of 165 millimeters water. On jugular compression, 
there was almost complete manometric block. After re- 
moval of 4 cubic centimeters of fluid the pressure dropped 
to o. No cell count could be done because of artificial slight 
admixture of blood. Pandy and Nonne were strongly posi- 
tive. Goldsol, 022123332100. Mastic, 123321. Kahn, 
negative. 

Roentgen-ray examination revealed definite widening of 
the spinal canal at the level of the first to third dorsal verte- 
"“-'V ' v *th thinning of the left pedicles. There was a spina 
bifida of the first sacral segment. 


Myelography, with lipiodol, _ introduced _ by lumbar 
route, showed complete obstruction of the spinal canal at 
the lower margin of the third dorsal vertebra. 

Diagnosis was made of a probable intramedullary’ cord 
tumor occupying the upper dorsal segments. The tumor 
was thought to be a dermoid connected with the pilonidal 
sinus. 

Operation was performed by Dr. M. M. Peet, on May 11, 
1936, under avertin anesthesia. The stalk of the pilonidal 
sinus was found to be surrounded by scar tissue, apparently 
resulting from previous infection. The sinus tract extended 
through the intervertebral space between the second and 
third dorsal vertebrae. After removal of the laminae of the 
seventh cervical to the fourth dorsal vertebrae the dermal 
sinus was seen to penetrate dura and leptomeninges and to 
terminate within the cord (Fig. s). The widened spinal 
cord formed a mere shell around a large intramedullary 
mass consisting of sebaceous material and a few hairs. As 
far as could be determined, the intramedullary tumor, 
which measured 10 centimeters in length, was completely 
removed. 

On histological examination, a cross-section of the deep- 
er, extraspinal, portion of the excised dermal sinus (Figs. 6 
and 7) showed a central lumen lined with stratified squa- 
mous epithelium, hair follicles, and sebaceous glands. The 
mesenchymal layer of the dermal sinus was surrounded by 
a covering of meninges, consisting of arachnoid with psam- 
moma bodies and dura. Various parts of the dermal sinus 
showed infiltration with pyogenic granulation tissue. The 
intramedullary’ mass consisted of dead keratinized epi- 
thelium and sebaceous material. 

Postoperative course was rather stormy’ for 9 days with 
temperature elevation to 104 degrees F., but without severe 
meningeal signs. 

Check-up examination. A sweating test (heat method) 
done 3 months after operation showed marked hypohi- 
drosis below the fourth dorsal segments bilaterally’, but 
relative hyperhidrosis above this level (Fig. S). 

Re-examination, 4 years and 4 months after operation, 
revealed a residual Brown-Sequard syndrome with mild 
spastic paresis of the left leg and trunk, disturbance of 
deep sensation in the left leg and diminution of pain and 
temperature sensation on the right below the fifth dorsal 
segment. 

Case. 5. Symptoms and signs of acute Bacillus coli 
meningitis and, later, epidural abscess in the lumbar re- 
gion. Lumbosacral pilonidal sinus. Operation showed 
cylindrical body of epidermoid material embedded in the 
dura, surrounded by epidural and subdural abscess. Open 
drainage. Recovery with residual cauda equina syndrome. 
Late improvement after orthopedic operations. D. W., 
No. 368,169, female, aged 7 years, referred by’ Dr. G. J. 
Prout, Saline, Michigan, admitted September 3, 1935. 

The child developed severe headaches 3 days prior to 
admission. The following day there were nausea and vomit- 
ing, and retraction of the head also developed. 

Examination, on the Contagious Unit of the Pediatric 
Department, revealed the following: The child was acutely 
ill with flushed skin. Temperature was ior.4 degrees F • 
pulse, 96; respirations, 24. There was stiffness of the neck 
and back with positive Brudzinski and Kemig signs. Knee 
and ankle reflexes were diminished. 

Lumbar puncture showed the spinal fluid under in- 
creased pressure, cell count was 1400, 95 per cent of which 
were neutrophil leucocytes, 5 per cent lymphocytes. 
Pandy and Nonne were strongly positive; goldsol, 0012210; 
mastic, 242 1 10. The smear showed no organisms and the 
culture no growth. 

Diagnosis of acute meningitis was made, the etiology of 
which was undetermined. 
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Further course in the ho* pi la! The patient's condition 
>-rew worse on the second day The fcsrr rose to 104 de- 
grees h , the pulse to ijt, and respirations to j1 The 
meningeal signs increased Cisternal puncture then showed 
4 jo polymorphonuclear leucocytes Culture »nd smear 
reseated Harilluscutiand, in the smear only, ^ram positive 
diplocncci _ Two days later, urinary retention occurreil 
\galn UidUut eoli and dipWncci were grown Irom the 
spina! fluid obtainrd by lumtiar tan In the following 1 
weeks, an irregular fever of ioi-io» degrees f and signs of 
meningitis persisted Repeated eell counts of the spina] 
fluid showed a slight drop of cells (average i<o) with a 
greater percentage of lymphocytes. Colon bacilli were 
repeatedly demonstrated, not only in the spinal fluid but 
also in the calhetenacd unnf 

On the twentieth day of b»»pilaluation, the temj>rratur« 
again rose 10 105-4 degrees Y \Yhenluml>ar puncture was 
attempted betw ecn the second and tflinf lumbar serttbrae 
« cubic centimeters of foul smelling pus was oacuatcd 
before the dura was penetrated, culture of whah again 
shown! Jtacillus coll Cisternal puncture on the same 
day yielded clear fluid, containing only 6j white cells, jo 
per cent of then being neutrophils and jo percent lyra 

Ihsgnosis of epidural abscess lit the lurotar region was 
made and the patient was translcrrnt to the reurosurgna) 
sen k c On questioning, the chill hail cnmfjained of 
numtmess of the legs and sls|i*iuiul distention for the pa«t 
1 ilay* 

Repeated neurologic examination shown) in a.l!ilii«o 
to the narked meningeal signv |«mu of the distal seg 


ments of both lower ritremities with loss of anile refines 
but no sensory changes could be demonstrate!), \notbrr 
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finding was considered ot significance: In the midlumbo- 
sacral region, a small reddened dimple was present, with a 
tuft of hair, apparently an infected pilonidal sinus. 

It was then suspected that the dermal sinus tract ex- 
tended into the vertebral canal, thus serving as portal of 
entrance for the infection of the epidural and subarachnoid 
space. 

Operation was performed by Dr. S. Braden on the same 
day — September 3, 1935 — under nitrous oxide anesthesia. 
As the lumbar muscles were stripped from the spine, foul- 
smelling pus was encountered at the level of the third lum- 
bar vertebra. Laminectomy of the second to fourth lumbar 
vertebrae disclosed a large epidural abscess. Two small 
cylindrical bodies were then seen embedded in the dura; 
they had a shiny surface with a pearly luster and consisted 
of soft cheesy material’(Fig. 9). The operative note men- 
tions no connection of these structures with the cutaneous 
dimple. After removal of the epidermoid bodies, pus 
escaped also from within the dura. After the dural opening 
was enlarged, a subdural abscess was exposed, the cavity 
of which measured s centimeters in length. The thickened 
and inflamed arachnoid was left intact. The wound was 
left open and packed with gauze soaked with metaphen in 
oil. 

On microscopic examination, the cylindrical pearly struc- 
tures consisted of dead lamellated comified epithelium 
showing at one area a narrow lining of viable epithelial 
cells and polymorphonuclear leucocytes— an infected der- 
mal sinus. 

Immediately after operation the temperature returned 
to normal. Within 1 months the operative wound healed 
by granulation. The child developed a “cord bladder” 
with incontinence, saddle anesthesia, and a left talipes 



Fig. 7. Higher magnification, e, Epidermal layei 
dermal laver, with cellular infiltration; g, sebaceous gk 
a, arachnoid; pb, psammoma bodies; d, dura. 



Fig. 8. Case 4. Sweating test (iodine-starch method) 
shows hypohidrosis below the third dorsal segment. 


equinovarus, which was corrected by subsequent ortho- 
pedic operations. 

Check-up examination, 4 years and 7 months after lami- 
nectomy, showed the child to be in good general health. 
Function of the left foot was much improved. There was 
still a “neurogenic bladder” with urinary infection, but the 
patient could keep herself fairly dry. 


ANATOMICAL AND EMBRVOLOGICAL 
CONSIDERATIONS 


Survey of the literature and of the aforemen- 
tioned 5 cases reveals a total number of 56 cases, 
viz. 23 cases of single epidermoid, 19 cases of sin- 
gle dermoid, 3 cases of multiple epidermoids and 
dermoids, and 11 cases of dermal sinus 1 with in- 
traspinal extension. 

This group, taken as a whole, shows preferen- 
tial location in the lower portion of the spinal 


me mo=i conunon variety ol dermal sinus (pilonidal sinus or cvsl). 
which is situated, in the sacrococcygeal region and usually has no menin- 
Seal connection, is considered beyond the scope of this paper. 
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canal: 35 cases, below the twelfth dorsal vertebra, 
62 per cent. Only in one single instance (Mater), 
the lesion originated in the cervical spine, in an- 
other exceptional case (IvanoS) , it extended 
throughout the entire length of the cord up to the 
medulla oblongata. 

More pertinent information is obtained by con- 
sidering the three types of dermal formations in- 
dividually, and by dividing them into lesions of 
(1) the cervical cord, (2) the upper thoracic por- 
tion of the cord, (3) the lower thoracic cord, (4) 
the lumbosacral cord— epiconus and conus— and 
(5) the cauda equina and fflum terminale (Fjg, 
10). Epidermoids are then found to exhibit fairly 
uniform distribution over the upper dorsal, 4 
cases; low dorsal, 6 cases, and lumbosacral por- 
tion of the cord, 5 cases, but their incidence is 
somewhat higher at the level of the cauda equina, 
8 cases Dermoids show a striking preference for 
the lumbosacral portion of the cord, 12 cases, (see 
Fig. ib), but are less commonly confined to the 
cauda equina, 4 cases They are rare in other loca- 
tions: cervical, 1 case, upper thoracic, 2, low tho- 
racic, 1. Dermal sinuses are found either m the 


upper thoracic area, 4 cases, or in the distal parts 
of the cauda equina, lumbosacral portion of the 
spine, 6 cases, whereas they appear to be rare at 
other levels, 1 case in low thoracic region 
An attempt was made to group these lesions 
according to their relationship to the meninges as 
extradural, subdural, subarachnoid, subpia! and 
intramedullary. Unfortunately, such classifica- 
tion must remain inaccurate, because descriptions 
in the literature sometimes lack detail, or because 
it may be impossible to determine the exact origin 
of a large tumor. Giving due consideration to 
these reservations, it may be stated that almost 
two-thirds of all lesions were situated within the 
Jeptomeninges, one-fifth frankly intramedullary 
and the few remaining ones confined to the extra- 
dural space. Epidermoids, especially those occur- 
ring in the thoracic region, were often found to be 
intramedullary. Dermal sinuses infrequently 
penetrate as far as into the cord itself, but usual!) 
end in the epidural or subdural spaces. It may be 
mentioned here, that the superficial parts of a der- 
mal sinus assume the histological characteristics 
of external skin, whereas the deep cul-de-sac may 
possess no cutaneous appendages and hence re- 
semble an epidermoid. 

Most lesions exhibited preference for the pos- 
terior circumference of the cord, a fact of patho- 
genetic significance: cases of Fraser, Schroeder, 
Haniehausen, Michelsen, Muter, and others. 

There exist three observations of multiple epi- 
dermoids and dermoids within the spinal canal: 
Trachtenberg, Raymond, Alquier, and Courtelle- 
mont, and Muscatello. Bostroera and others 
described an occasional tendency of both der- 
moids and epidermoids to form “daughter" nod- 
ules, presumably due to rupture of the thin cap- 
sule of the main mass Such rupture of the growth 
probably caused widespread dissemination of 
cholesteatomatous material over the entire sub- 
arachnoid space m Trachtenberg's case— primary 
dermoid of the lumbosacral cord— and Raymond, 
Alquier, and Courtellemont’s case— probably pri- 
mary dermoid of the frontal lobe. On the other 
hand, epidermoids and dermoids may be pri- 
marily multiple as in Muscatello’s case which will 
be discussed later . 

Embryological investigation furnishes the ewe 
to the pathogenesis of epidermoids, dermoids, and 
dermal sinuses. A generally accepted theory 
(Bostroem, Cntcbiey and Ferguson, Walker and 
Bucy) assumes that these formations arise from 
displaced cutaneous-ectodermal ceU inclusions 
This heterotopia is thought to occur in early fetal 
life, probably in the third to fifth week. During 
this period, the neural groove closes to form the 
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medullary tube and the ectoblast differentiates 
into cutaneous and neural ectoderm. Cutaneous 
ectodermal cells may then be trapped either with- 
in the neural tube or near the closing medullary 
folds and thus become tire first anlagc of intra- 
medullary or paramedullary epidermoids or der- 
moids. If the cleavage of cutaneous and neural 
ectoderm remains incomplete at a certain point, a 
dermal sinus will develop connecting the external 
skin with the neuraxis. This theory is well sup- 
ported by von Verebely’s case. There was a large 
extradural tumor in the lumbar portion of the 
spinal canal, consisting of 2 separate cysts. The 
inner cyst was neuroepithelial in type, betraying 
its origin from the neural ectoderm; the external 
cyst, however, was a dermoid derived from the 
cutaneous ectoderm. 

Whether a dermoid or epidermoid will develop 
depends, in the opinion of most authors, upon the 
period during which the cell inclusion occurred. 
If it happened very early in fetal life, the dis- 
placed cells are still completely potential and able 
to form a dermoid; if, at a later period, the cells 
have already undergone partial differentiation 
and become unipotential, an epidermoid will 
develop. Other authors believe that a dermoid 
results from displacement of cells belonging to all 
cutaneous layers, whereas an epidermoid is de- 
rived from epidermal cells only. Strictly speak- 
ing, dermoids may be considered as bigerminal 
teratoid formations. There exist also transitional 
forms between dermoids and true teratomas. 

Knowing their mode of origin, we now under- 
stand why epidermoids, dermoids, and dermal 
sinuses so frequently occur in the midline or at the 
posterior circumference of the cord. Evidently, 
these lesions are associated with a disturbance in 
the “posterior closure line” of the neuraxis and 
sometimes of the vertebral canal as well. A few 
examples, selected from the literature, will show 
that the dermal formations under discussion may 
be classified with the so-called dysraphic dis- 
orders. In Harriehausen’s and Hamby’s cases a 
posteriorly situated dermoid of the lumbosacral 
cord marked the beginning of a complete diastem- 
atomyelia. In Fraser’s and in Salotti’s cases, tu- 
mors in the posterior median sulcus produced a 
deep groove which, according to these authors, 
suggested rudimentary duplication of the cord. 
Most instructive of all is Muscatello’s case. His 
patient showed a wide posterior rachischisis of the 
third to tenth thoracic and fourth and fifth lumbar 
vertebrae. An extradural dermoid was present at 
the level of the fourth thoracic vertebra, and a 
small epidermoid at the level of the fourth and 
fifth lumbar vertebrae. Furthermore, there was 


hydromyelia and diastematomyelia. This case, 
then, demonstrates a combination of multiple 
dysraphic disorders of the cord and spine with two 
congenital tumors. It is also w’orthy of mention 
that spina bifida occulta is frequently present at 
the level of a dermal sinus: cases of Walker and 
Bucy, Ottonello, Ripley and Thompson, Moise, 
Sharpe, and Hipsley. The dysraphic character of 
the dermal sinus is clearly shown in our Case 4, 
even though no spina bifida existed. Here, the 
deeper portion of the sinus tract was surrounded 
by a meningeal covering (meningocele) containing 
dura and leptomeninges with psammoma bodies 
(Figs. 6 and 7). 

Recent embryological work dealing with the 
development of the lower part of the spinal cord 
CHolmdahl) and of the filum terminate (Streeter) 
may give some explanation as to why dermoids 
and also epidermoids occur preferential!) 7 in the 
distal portion of the neuraxis. Holmdahl casts 
aside the orthodox view that the neural tube is 
exclusively formed by ectoderm. He points out 
that the caudal part of the neural tube develops 
directly from an undifferentiated cell mass not 
belonging to any particular germinal layer. Ac- 
cording to this author, the low 7 thoracic and entire 
lumbosacral portion of the human cord are formed 
in this manner, which he terms “secondary phase 
of body development” in contrast to the primary 
phase of development from germinal layers. 
Holmdahl’s findings would readily explain the 
relative frequency of dermoids and other dysem- 
bryonic tumors (teratomas) in the lumbosacral 
portion of the cord, since one has only to assume 
that disorderly differentiation of the primitive 
matrix causes these tumors. 

Streeter’s w r ork on the development of the filum 
terminate is based on the fact that the vertebral 
column grorvs much more rapidly than the spinal 
cord. As a result, the distal end of the cord finally 
corresponds to the upper border of the second 
lumbar vertebra. The coccygeal segments of the 
cord become elongated to the filum terminate and 
the nerve roots to the cauda equina. A process of 
dedifferentiation transforms the coccygeal seg- 
ments into the filum terminate. Since the distal- 
coccygeal— end of the cord is originally attached 
to the cutaneous ectoderm, it is evident that der- 
mal inclusions may easily occur at that point. In 
later phases of embryonic development, the 
heterotopic dermal material keeps its close topo- 
graphic relation to the distal end of the cord — 
filum terminate — and hence becomes situated in 
the upper lumbar portion of the vertebral canal, 
a preferential location for both dermoids and epi- 
dermoids. The presence of dermal inclusions dis- 
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Fig 10 Diagram to show the location and size of epi phy, letters after the numbers arc used nhen the authoi 
detmotds, dermoids, and dermal sinuses, in relation to the described several cases 0. a to e designates our own casts 
spinal cord segments and to the vertebrae Numbers indi Cross bars in the group of dermal sinuses indicate the level 
cate the authors which appear in the appended bibliogra- of the sinus tract 


turbs the normal dedifTerenliation of the coccy- 
geal segments to the filum terminate, thus, m 2 
cases of dermoid (Bradford, Pitotti) (Fig tb), the 
sacral portion of the cord, involved by tumor, 
actually extended dow n to the sacrum as it does 
in earl> fetal We In Boldre> and Ehtdge’s 
second case, there was anomalous dilatation of 
the ventriculus terminahs abo\ e the dermoid 


CLINICAL AND DIAGNOSTIC CONSIDERATIONS 
Incidence as to sex and age, duration of symp- 
toms Epidermoids appear to be more frequent in 
the male — 15 male, 8 female, whereas dermoids 
and dermal sinuses are about equal!} distributed 
in both se\es— 16 male, 14 female 
It is customary to chart a disease according to 
its incidence in \ arious age groups That method 
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Fig. ii. Graph to show the frequency with which epidermoids, dermoids, and 
dermal sinuses become clinically manifest in various age groups. 


is apt to be misleading in epidermoids and der- 
moids, because these extremely slow growing 
tumors are present, though latent, from birth. 
They may come under observation at any stage, 
even before causing clinical symptoms; they were 
accidental autopsy findings in the cases of Musca- 
tello and Lauterburg. Their natural course may 
last over the entire span of life. It is, therefore, 
preferable to group them according to the age at 
which the first clinical symptom appeared. As 
shown in the graph (Fig. ii), the majority of der- 
mal sinuses become clinically manifest within the 
first decade, in fact usually before the age of 5, 
because of their tendency to become infected. 
Dermoids cause their first symptoms within the 
first two decades, especially in the late adolescent 
period. Epidermoids are slightly slower to de- 
velop; as a rule they become manifest in the early 
adult period, but may cause their first symptoms 
any time between the ages of 20 and 50. After the 
age of 50, both epidermoids and dermoids rarely 
occur, yet in a patient of Bouchut, Dechaume and 
Michailidis, the first symptom was noted at 61; 
death at 71. The average age of 22 patients with 
epidermoids was 29. S years, their first symptom 


occurred at 23.5 years, hence the observed dura- 
tion of symptoms was 6.3 years. In 16 dermoids 
the average age was 28.3 years, the first symptom 
occurred at 18.7 years, and the duration was 9.6 
years. These figures emphasize the extremely 
slow rate of growth in both groups. A course over 
10 years is not unusual, and in 2 instances— Case 
1 of Naffziger and Jones, and in the case of 
Verbiest the patients were known to have shown 
symptoms for 42 and 43 years, respectively. That 
dermoids become manifest sooner than epider- 
moids might be due to the fact that dermoids 
expand by secretion of sebaceous glands in addi- 
tion to the mere accumulation of dead epithelial 
cells which is typical for epidermoids. 

A peculiar feature of spinal epidermoids and 
dermoids is their tendency to long remissions. 
There were 12 cases with long asymptomatic 
periods. In Verbiest’s case, for example, remission 
lasted 22 years; in other instances, 10 and S years. 
It is difficult to explain the free interval, as sudden 
gross variations in size of the tumor are unlikely. 
Marked improvement during the period of remis- 
sion may mislead the clinician and cast doubt on 
the diagnosis of cord tumor. 
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Neurological symptoms. As to neurological 
symptoms and signs, epidermoids and dermoids 
differ little from other slowly growing tumors 
within the spinal canal The clinical symptoma- 
tology largely depends upon the level and extent 
of the lesion. As in other slowly growing neo- 
plasms, the degree of objective motor and sensory 
impairment may be amazingly slight in compari- 
son to the magnitude of anatomical damage. 

Lesions implicating roots of the cauda equina 
are often characterized by exceedingly severe 
signs of radicular and local meningeal irritation 
which may entirely dominate the cSnieal picture 
(Naffriger and Jones, Bagley and Arnold, and my 
own observation). These patients exhibit marked 
spasm of the long back muscles with bizarre 
antalgic postures. Kemig's, Las^gue’s, and Brud- 
zinski's signs are strikingly positive. Typical 
root pain can be elicited by slight jugular com- 
pression or movements of the head, especially 
flexion (Naffziger and Jones, and my own obser- 
vation) The unusual severity of root pain ob- 
served in epidermoids and dermoids has been 
attributed to chemical arachnoiditis. Consider- 
able local irritation and inflammatory changes are 
resumably caused by cholesterol crystals (Ma- 
oney) or free fatty acids fVerbiest) contained in 
these tumors. 

In lesions of the thoracic cord, radiculomenin- 
geal symptoms are less prominent; a transverse 
syndrome suggestive of intramedullary process is 
often present, since a high percentage of thoracic 
epidermoids actually are intramedullary. Occa- 
sionally, striking disturbances of vegetative func- 
tions such as disorders of sweating (our case 4, 
Fig. 8 ) may be associated with intramedullary 
lesions of the thoracic cord. 

Dermal sinuses deserve special comment be- 
cause of their highly characteristic symptoma- 
tology. A telltale dimple in the posterior midline, 
containing a tuft of hair and occasionally dis- 
charging sebaceous material, establishes the diag- 
nosis, especially, when neurological symptoms 
point to the same level The skin lesion, howev cr, 
may be so inconspicuous that it is ov erlooked until 
the dermal sinus has become infected Then, 
there is pain and local inflammatory infiltration 
and the dimple discharges purulent material 
When infection reaches the deeper portion of the 
sinus, symptoms and signs of epidural or subdural 
abscess and of meningitis may develop (Walker 
and Huey and others). In ecologically obscure 
cases of meningitis or spinal epidural abscess, 
therefore, one should alwa>s consider the diag- 
nostic possibility of infected dermal smus as por- 
tal of entry for the infection (Moire, Ripley and 
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Thompson, and others). Derma! sinuses of the 
lumbosacral area frequently become infected in 
early childhood, since that region is apt to be 
contaminated with Bacillus coh, pjogenic cocci, 
and other organisms. Sometimes thepatientspvss 
through recurrent episodes of meningitis (\\alker 
and Bucy). Dermal sinuses of the upper dorsal 
area are less often infected, but since their narrow 
external opening may easily be obliterated, seba- 
ceous matter continues to accumulate in the deep 
intraspinal portion of the sinus with resultant 
compression of tbe cord 
Spinal fluid findings. The changes of spinal 
fluid found in epidermoids and dermoids do not 
differ essentially from those of other cord tumors 
Pleocytosis is absent even in cases with marked 
meningoradicular signs Although the amount 
of total protein may be considerably increased, it 
rarely reaches the excessive levels commonly* 
found with neurinomas In 3 cases in the litera- 
ture, cholesteatomatous material was obtained by 
lumbar puncture, thereby verifying the lesion 
In Raymond, Alquier, and Courtellemont's case, 
presumable rupture of a dermoid accounted for 
generalized dissemination within the subarach- 
noid space. In a second case, reported by Forres- 
tier, Haguenau, and Petit-Dutaillis, an epidermoid 
at the level of the first and second lumbar verte- 
brae was accidentally punctured on attempted 
spinal tap The same thing happened in a case of 
lumbar dermoid reported by Boldrey and Ehidge 

Cases of infected dermal sinus show various 
types of meningitic changes in the spinal fluid 
The fluid may be actually infected or sterile, and 
pleocytosis may be polymorphonuclear or lym- 
phocytic, according to the stage o{ infection. 

Rocntgenographic findings Roentgenograms of 
the spine may reveal widening of the spinal canal 
at the lev el of the lesion with atrophy of the pedi- 
cles and laminae from pressure. This change 
possibly is more frequent in the expansile der- 
moids than in the softer and more easily molded 
epidermoids, on the other hand, the degree of 
bony change may depend mainly upon the dura- 
tion of the lesion. _ . . 

Myrlpg'aphy is not only helpful in determining 
the level and size of the tumor, but may some- 
times demonstrate finer anatomical details Thus 
in Care 1 (Figs sa and b), the perfectly smooth 
ovoid appearance of the tumor suggested thediag 
nosis of dermoid or epidermoid, bccaure the only 
moderate increase of total protein seemed to rule 
out the presence of a neurinoma In Care * (Iig* 

?a and b), the mottled and flaky surface of the 
tumor was visualized by liptodol The picture 
resembled the encephalographic appearance 0! 
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cerebral epidermoids, described by Dyke and 
Davidoff. The contrast medium within the sub- 
arachnoid space had apparently filled all the small 
crevasses and clefts of the lamellated surface of 
, the growth. 

° TREATMENT 


As epidermoids and dermoids are benign encap- 
sulated tumors, permanent cure should be ex- 
pected following their surgical removal, yet results 
obtained in cases published thus far have been 
encouraging only in the past T5 years. In most 
patients mentioned in the older literature, no sur- 
gery was done or it was attempted too late. Re- 
sults have improved remarkably, when patients 
were operated upon at an early stage and modem 
neurosurgical methods used, but even now certain 
factors may prevent complete success. The de- 
sirable total removal of the tumor, which alone 
insures permanent cure, is not always practicable 
because the thin capsule, which contains viable 
cells, may be too friable and firmly adherent 
to the cord and nerve roots. It may be wiser, 
therefore, in some cases to leave fragments of the 
capsule behind in order to avoid injury to nervous 
structures, even though this may mean future 
recurrence. Another technical difficulty lies in 
the total removal of intramedullar}' epidermoids 
and dermoids. When dealing with such a condi- 
tion, surgeons are inclined to be conservative for 
fear of damaging the cord and hence the extirpa- 
tion may have to remain incomplete. Neverthe- 
less, even an intrascapular enucleation plus par- 
tial removal of the capsule may accomplish long 
lasting symptomatic improvement. Care should 
be taken not to contaminate the subarachnoid 
space with sebaceous material as this may cause 
considerable meningeal irritation. 

Wien dealing with dermal sinuses, the surgeon 
is confronted with different problems. The sinus 
tract should be totally excised. Infected dermal 
sinuses with complicating epidural or subdural 
abscess or meningitis require open surgical drain- 
age in addition to removal of the sinus. This pro- 
cedure is usually followed by rapid disappearance 
of serious symptoms, even though there may be 
temporary drainage of spinal fluid through the 
infected field. Fortunately, the accompanying 
meningitis is often local and sterile in character 
and subsides soon after drainage. The surgical 
treatment of infected dermal sinus is effectively 
assisted by use of sulfanilamide, sulfathiazole, 
and similar drugs. 


SUMMARY 

After a discussion of the terminology, 5 cases of 
intraspinal dermal formations rvere reported, viz., 


2 epidermoids, 1 dermoid, and 2 dermal sinuses, 
bringing the total of similar observations to 56. 1 

Epidermoids show a fairly uniform distribution 
over the thoracic and lumbosacral portion of the 
cord, but are more frequent in the cauda equina. 
Dermoids have a definite preference for the lum- 
bosacral portion of the cord. Dermal sinuses 
chiefly occur in the upper thoracic region or in the 
lowermost portion of the cauda equina. It is 
exceedingly rare for any of these lesions to be 
situated in the cervical region. 

Approximately one-fifth of all dermal forma- 
tions are intramedullar}', two-thirds are located 
within the leptomeninges and the few' remaining 
cases are extradural. Epidermoids of the thoracic 
cord are frequently intramedullary. 

There are rare cases of multiple epidermoids 
and dermoids, either due to primarily multiple 
origin or due to implantation metastases in the 
subarachnoid space from rupture of the main 
nodule. 

The pathogenesis of intraspinal epidermoids, 
dermoids, and dermal sinuses was discussed w’ith 
reference to various embryological theories. The 
relationship of these lesions to the “dysraphic 
state” was emphasized. 

Intraspinal epidermoids appear to have a 
higher incidence in the male, whereas dermoids 
and dermal sinuses show approximately equal 
distribution among the sexes. 

On the average, dermal sinuses become manifest 
in childhood, dermoids in adolescence— before the 
age of 20— and epidermoids cause their first symp- 
toms in early adult life, after the age of 20. f ; 1 

The clinical course of all these lesions is long, 
sometimes lasting over several decades, and may 
be interrupted by long remissions. 

The neurological symptomatology depends 
mainly upon location and size of the lesion. If 
nerve roots of the cauda equina— are implicated, 
signs of local meningeal and radicular irritation 
may be very severe, presumably due to accom- 


’After completion of this paper, the following 4 additional cases re- 
ported in the literature came to my attention and I also had an oppor- 
tunity to observe another case myself, thus bringing the entire number 
of observations to 6r. 

King reported a rather typical case of epidermoid of the cauda equina. 
Stammers described 2 cases of infected dermal sinus, 1 in the lumbosacrai 
the other in the sacrococcygeal area; both showed evidence of meningitis. 
Hamby published an unusual case of dermal sinus at the level of the* 
third lumbar vertebra, associated with duplication of the lower end of the 
spinal cord. My personal observation concerned a woman, aged 44 years 
who was known to have weakness and deformity of the feet for at least 30 
years. After her symptoms had been stationary for 25 years she finally 
developed a full blown conus syndrome. Lumbar puncture revealed a 
manometric block on jugular compression and xanthochromic fluid with 
moderate increase in total protein. The spinal canal was widened at the 
level of the first and second lumbar vertebrae. At operation, an intra- 
medullary dermoid of the lumbosacral cord was found which had formed 
multiple intramedullary “daughter” nodules. All these additional cases 
confirm the statements made in the body of this paper and bring out no 
further points of special interest. References of the above authors are 
appended to the bibliography. 
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panying chemical arachnoiditis. Dermal sinuses 
are easily recognized by their typical clinical pic- 
ture. They tend to become infected with resultant 
epidural and subdural abscess and meningitis. 

Changes of the spinal fluid, found in the various 
dermal formations, are similar to those observed 
in other intraspinal tumors, although the increase 
of total protein appears to be less marked than 
with neurinomas In rare instances the lesion was 
directly verified by aspiration of cholesteatoma- 
tous material at lumbar puncture In cases of in- 
fected dermal sinus, the spinal fluid may show- 
various types of meningitic change. 

Roentgenographic changes of the spine aTe ob- 
served, consisting of widening of the spinal canal. 
This apparently is more common in dermoids 
Spina bifida is frequently found at the level of a 
dermal sinus M> elography not only determines 
the location and size of these lesions, but may 
gi\ e some hint as to the anatomical nature. 

The results of surgical treatment of intraspinal 
epidermoids, dermoids, and dermal sinuses are 
good, provided they are completely removed. If 
accompanying arachnoiditis or intramedullary 
location make such procedure impracticable, in- 
tracapsular enucleation may assure long lasting 
relief. Infected dermal sinuses require excision 
and open surgical drainage. 
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APPENDICULAR OBSTRUCTION: ITS CLINICAL AND 
PATHOLOGICAL ASPECTS 


JOHN J. McCALUG, M.D., Rochester, Minnesota 


M ANY writers, including Van Zwalen- 
burg (6), Wilkie, and more recently 
Wangensteen and Bowers, have 
stressed the importance of acute 
appendicular obstruction as a cause of appendici- 
tis. To be considered a distinct and significant 
entity appendicular obstruction should possess a 
characteristic pathological picture and should 
manifest suggestive clinical symptoms important 
to the proper diagnosis and prognosis in an in- 
dividual case. A detailed study of such cases is 
therefore pertinent to a true evaluation and cor- 
relation of clinical evidence and actual patho- 
logical findings. This study is based on a group 
of 70 cases of clinically acute appendicitis in which 
a factor of obstruction was definitely present. 
Subjective complaints were determined in most 
instances by personally questioning the patient 
several days after operation and the results were 
compared with the symptoms noted in the pre- 
operative records so as to make the story thorough 
and complete. The surgeon’s description of the 
appearance of the operative field was considered 
the most important estimate of the gross patho- 
logical state of the appendix. The majority of 
these appendectomies were performed by one 
surgeon who was especially interested in the 
problem. Gross and microscopic examinations of 
the appendices were made proximal to, at the site 
of, and distal to the site of obstruction. 

The evidence to be presented in this clinico- 
pathological study will support the contention 
that acute appendicular obstruction is a distinct 
pathological entity differing from acute appen- 
dicitis that is nonobstructive. Every hollow vis- 
cus is subject to at least two types of pathological 
condition, blockage of its lumen and inflammation 
of its wall, and the appendix is no exception. Ob- 
struction to the lumen of this organ is comparable 
to intestinal obstruction in that it may be acute 
or chronic, partial or complete; yet the structure 
of the appendix favors the probability of acute 
complete obstruction in the majority of instances. 

The factors which may be responsible for ap- 
pendicular obstruction are many' and varied. The 

From the Department ot Surgery, the Mayo Foundation. 
Abridgement of thesis submitted to the Faculty of the Gradu- 
ate School of the University of Minnesota in partial fulfillment 
for the degree of M.S. in Surgery. 


intraluminal factors which may produce obstruc- 
tion include fecaliths, fibrous strictures, foreign 
bodies, lymphoid hyperplasia, and carcinoid 
tumors. Impacted fecaliths comprise by far the 
largest percentage of etiological agents, 7S per 
cent in this group of cases (Fig. 1). Fibrous 
strictures probably account for the next largest 
group and often are associated with fecaliths. 
Fibrotic strictures arc manifested by thickening 
and fibrosis of the submucosa, the same changes 
which are present as residua following acute or 
subacute inflammation (Fig. 2). Stricture often 
is missed owing to proximity to the cecum. Ad- 
hesions, secondary to inflammation in the appen- 
dix or adjacent organs, kinks, abnormalities of 
position, and peritoneal bands or membranes, 
comprise the extraluminal factors of obstruction. 

PATHOLOGICAL PICTURE 

Gross examination alone usually provides suf- 
ficient evidence to classify a case of acute appen- 
dicitis as obstructive or nonobstructive. The 
circumstances surrounding the organ at the time 
of operation and its appearance in situ, together 
with a careful examination of the excised appen- 
dix, should furnish an etiological factor responsi- 
ble for the pathological condition. Dilatation of 
the lumen and thinning of the walls are the two 
salient features that characterize an acutely ob- 
structed appendix (Fig. 3). The luminal contents 
are always liquid and under pressure. Passive 
congestion, acute inflammation, and necrosis are 
absent in the earlier stages but they successively' 
appear as the pathological process progresses. 
These changes are even more impressive when the 
site of obstruction lies distal to the base of the 
appendix, for then the changes in the appendix 
distal to the site of obstruction may be contrasted 
with the normal portion proximal to the site of 
obstruction, which has a lumen of normal caliber 
and walls of average thickness. The transition 
from normal to abnormal may be very' abrupt. It 
is this feature particularly which favors the 
hypothesis of a primary- mechanical etiological 
agent. Figure 4 shows graphically the anatomical 
picture at three different levels in the same ap- 
pendix representing an advanced stage of acute 
appendicular obstruction. 
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Fig I Impaction of fecabths in the proximal portions of 
3 appendices, producing complete obstruction with distal 
dilatation of the lomina and thinning of the walls. 

The increasing pressure of the intraluminal con- 
tents distal to the obstruction, the physiological 
characteristics of which have been described ex- 
cellently by Van Zwalenburg (5), Sperling, Burget 
and co-workers, and Bowers quite naturally pro- 
duces compression changes in the individual 
anatomical layers of the appendical wall. These 
changes are quite typical, and usually the micro- 
scopic examination of a single region is enough 
to establish a diagnosis (Fig. 5). Microscopically 
we find that the increasing intraluminal pressure 
has smoothed out the mucosal folds distal to the 
obstruction, has flattened the columnar cells that 
line the mucosal surface, has distorted and com- 
pressed the mucosal glands into a circumferential 
axis, has spread apart the individual glands so 
that there are fewer glands per high power field, 
has flattened the lymphoid aggregates, and has 
produced compression and thinning of the sub- 
mucosa and muscularis. 

In studying this series of obstructed appendices 
it was found that, from the standpoint of pathol- 
ogy, the cases could be classified in two major 



normal from abnormal at the site of an obstructing stneture 
b. A longitudinal microscopic section through the region of 
stricture showing the intact normal mucosa proximal to 
the region of fibrous stricture and definite distal thinning 
of the w all and necrosis X8 

groups. The first group represents an early stage 
in which there is a definite obstructive mechanism 
with typical changes distal to the site of obstruc- 
tion but no evidence of acute inflammatory bifil- 
tration (Fig. 6a). The second group represents 
the later stage of the process in which acute in- 
flammatory infiltration is present distal to the site 
of obstruction (Fig. fib). The only difference be 
tween the two groups is complicating infection 
with acute inflammation and eventual necrosis 
One quite logically assumes, therefore, that the 



Fig 3 A longitudinal section of an obstructed appendix illustrating a proximal por- 
tion in which the lumen is of normal caliber ana the w alls are of ai erage thickness 
and free from inflammation, an impacted fecalith with its typical laminated structure, 
and a distal portion in which there are the characteristic dilatation ol the lumen and 
thinning of the walls Distally there are passive congestion, acute inflammation, and 
foci of necrosis The ease of rupture under these circumstances u evident Note the 
abrupt transition from normal to abnormal at the site of obstruction 
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Fig. 4. a, A transverse section through an appendix proximal to the site of obstruc- 
tion showing perfectly normal architecture free from inflammation and passive con- 
gestion. X3.5. b, A longitudinal section at the site of obstruction by a fecalith an 
the same appendix. Note the abrupt demarcation of normal from abnormal. X3*5* 
c, A transverse section distal to the obstruction illustrating a markedly dilated lumen 
and thinned nails which are necrotic, congested and infiltrated with cells characteristic 
of acute inflammation. X3.3. 


second group represents only a later stage in the 
pathological process. When obstruction becomes 
complete, the pathological process becomes 
progressive. The microscopic picture of the 
organ does not represent a complete description 
of the disease but only a stage of the disease at 
the time of appendectomy. 

In contradistinction to the preceding picture of 
an acutely obstructed appendix, the nonobstruc- 
tive type of acute appendicitis does not show any 
distention of the lumen or thinning of the walls 
(Fig. 7 ). Rather there are thickening and boggi- 
ness of the walls due to edema and inflammatory 
infiltration. The muscularis is thick and ede- 
matous and its fibers are separated by inflamma- 
tory exudate. The mucosal architecture shows 
none of the aforementioned compressive changes. 

CLINICAL PICTURE 

In studying the clinical history and findings for 
the entire series it was apparent that the most 
characteristic symptom in the majority of cases 
of appendicular obstruction was a colicky type of 
abdominal pain. The sudden onset of the pain 
and its intermittence were also suggestive. The 
intermittent character of a pain is particularly 
suggestive, for if the initial pain were due to sim- 
ple infection, the pain would not subside so fre- 
quently after a few minutes or hours while the 
infection continues to extend. Systemic signs of 
fever, rapid pulse, and leucocytosis may be absent 
in acute appendicular obstruction even when the 
pathological picture appears dangerously acute. 
Yet in the advanced or late stage of the disease 
they are usually present. This is at variance with 
the syndrome described by Wilkie and by Boyce 


and McFetridge, whose emphasis on the lack of 
systemic manifestations has led many to suppose 
that this is characteristic of acute appendicular 
obstruction. One can say merely that such con- 
stitutional signs are usually absent only in the 
earlier stages and are usually present in the ad- 
vanced stages. Vomiting is not a characteristic 
sign of appendical obstruction; it is as frequently 
absent as it is present. In all cases some degree of 
abdominal tenderness was present. The differ- 
entiation between acute obstructive and non- 
obstructive types of appendicitis certainly cannot 
always be made clinically, but in a very large per- 



Fig. 5. Transverse section 01 an appendix distal to the 
obstruction, illustrating an early phase of acute obstruction 
with its dilated lumen, thin trails, typical compression 
changes, and no evidence of acute inflammation. X7. 
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fig 6 a, left, The compression changes in anatomic 
lajtts of the appendical wall resulting from increasing 
intraluminal pressure in the early stage of appendicular 
obstruction Smoothing out of the mucosal/olds, flattening 
of the surface epitheliura ( compression of the mucosal 
glands into A circumferential axis, spreading apart of the 


individual glands, flattening of the lymphoid aggregates 
and compression of the submucosa and musculans are ail 
evident X»$. b, A transverse distal section in an ad 
vanccd stage of acute appendicular obstruction showing 
the necrosis, acute passive congestion, hemorrhage, 
thrombosis and acute inflammatory exudate XiS 


tentage of cases the symptoms are suggestive 
enough to make one strongly suspect that the 
obstructive variety is present. 

REPORT OP CASES 

The following reports of cases are illustrative. 
The first two are typical of the group of early 
cases of acute appendicular obstruction before 
bacterial invasion and inflammation complicate 
the picture In Case i at operation with the 
appendix in siln the impression of the surgeon was 
that of an acutely obstructed appendix. Micro- 
scopic examination by the pathologist did not 
reveal any acute inflammation and the condition 



Fig 7 Transverse section through an appendix that is 
the site of a nonobstructive type of acute appendicitis, 
illustrating the typical thickening and bogginess of the 
walls which are infiltrated with acute inflammatory 
exudate The mucosa has become necrotic X7 


was labeled as only chronic, thereby minimizing 
to the clinician the potential danger of the situa- 
tion. Given a few more hours in which the ob- 
structive factor could produce more passive con- 
gestion, distention, and pressure necrosis, the 
appendical walls would be permeated with cells 
characteristic of acute inflammation and gangrene 
and perforation would be approaching 


Case i \ nun, aged 25 years, experienced the abrupt 
onset of intermittent colicky abdominal pain 4$ hours be 
fort operation was performed There w ere several intervals 
of complete freedom from pain During the last few hours 
belore operation, the pain centered in the right loan 
quadrant of the abdomen and became more steady Tie 
temperature, pulse rate, and number of leucocytes .were 
w tlhin normal range At operation the appendix w as found 
to be definitely obstructed by a fecahth and distal to the 
site of obstruction to be distended with liquid fecal o® 
tents under pressure To the surgeon the condition wpre 
scnted acute appendicular obstruction Microscopically 
the distal walls of the appendix shooed the characteristic 
changes due to compression, but no cells characteristic of 
acute inflammation were found 

Case 2 A girt, aged 18 years, presented an i* hour 
history beginning with an abrupt onset of lMenmttejit 
cramp-hke pains in the lower part of the abdomen Kiln 
particular extension into the right lower quadrant oi the 
abdomen N’ausea became apparent in A few hours But 
there was no vomiting The patient's temperature was 
08 5 degrees V , pulse, 85, leucocytes numbered u,S°°1* r 
cubic millimeter of blood, 79 per cent were neutropnus. 
Lxamination disclosed some tenderness in the ngbt lower 
quadrant of the abdomen Appendectomy revealed sei ■*"* 
fecaliths which were definitely obstructing the distal two 
thirds of the organ Microscopic examination sfiowea 
proximal transverse sections to be normal Distal sectui 
revealed a dilated lumeo, thinned walls with typical com 
pression changes, and moderate passive congestion ana 
hemorrhages There was no evidence of acute inflS”™ 1 ' 
tory infiltration Because of this absence of lnfiara®*™ 1 
the pathologist classified the condition merely as cPrv | '» 
appendicitis 
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The next case represents the advanced stage of 
acute appendicular obstruction wherein bacterial 
invasion with an acute inflammatory tissue re- 
sponse has been superimposed on the primary 
picture of acute mechanical obstruction. 

Case 3. A woman, aged 30 years, presented an 1S hour 
history beginning with an abrupt onset of colicky abdom- 
inal pain located always around the umbilicus. The pain 
was intermittent with several intervals of complete freedom 
from pain. Temperature, pulse, and number of leucocytes 
were all elevated above normal limits. Examination re- 
vealed slight tenderness in the right lower quadrant of the 
abdomen and no rigidity. The appendix was found to be 
acutely inflamed and obstructed in its distal third which 
was dilated considerably by liquid contents under pressure. 
Examination disclosed an obstructing stricture in the mid- 
dle third with a fecalith impacted behind it. Micro- 
scopically the transverse sections proximal to the ob- 
struction were normal and intact, whereas distally the 
walls were compressed and thin, necrotic, and permeated 
with cells characteristic of acute inflammation and residua 
of hemorrhage (Fig. 4). 

OBSERVATIONS 

It is apparent, therefore, that appendicular ob- 
struction presents two phases in its development. 
The first or early phase is that of primary simple 
obstruction characterized by symptoms sug- 
gestive of obstruction and usually with no eleva- 
tion of temperature, pulse rate, or number of 
leucocytes. In some instances the obstruction 
may be partial and occasionally may be relieved 
spontaneously. The patient may go on with 
apparently insignificant symptoms for several 
days before obstruction becomes complete. The 
rapidity with which the clinical picture develops 
depends on the completeness and suddenness of 
the obstruction. The pathological picture corre- 
sponds to the clinical manifestations. In the 
early stage one would not expect and does not 
find a microscopic picture of an acute process 
with inflammatory exudate. The late phase be- 
gins when the supply of blood to the wall is im- 
paired, owing to increasing intraluminal pressure; 
then, bacteria begin to invade the wall with re- 
sultant acute inflammatory infiltration. Clin- 
ically, an elevated temperature and leucocytosis 
develop. At this stage a diagnosis of "acute 
appendicitis is made easily. 

The didactic classification by pathologists of 
appendices into separate categories, such as 
“acute suppurative,” “simple catarrhal,” and 
“gangrenous,” simply portrays the microscopic 
picture of the organ at the time the surgeon inter- 
vened. It must be emphasized again that it is not 
a description of the disease but of only a stage of 
the disease at the time of appendectomy. The 
disease within several hours might have regressed 
or might have merged rapidly into a more acute 


picture, and in the latter instance the microscopic 
appearance would be very different. This is 
particularly the case in appendicular obstruction. 
It is usually a progressive condition, and if the 
appendix examined by the pathologist shows 
evidence of only minor changes, it is no criterion 
that the removal of tire appendix was not a vital 
necessity, for a few more hours might have suf- 
ficed to change an innocent appearing structure 
into a gangrenous one. It is only the early de- 
cision of the surgeon based on the clinical picture 
and his knowledge of possibilities which prevents 
the change. The speed with which such changes 
take place is dependent on the completeness of 
the obstruction and not so much on lie duration 
of the condition. 

It should be bome in mind that the microscopic 
appearance of the appendix is not the sole 
criterion of the symptomatology. The circum- 
stances surrounding the organ and its appearance 
in situ are often the explanation of the clinical 
signs and symptoms and the determining factor 
of what might have happened in a short time. 
Once these are disturbed one of the most im- 
portant parts of the story is lost and important 
facts are concealed from the pathologist, if they 
are not recorded. The surgeon and the pathol- 
ogist must co-operate in the study of the etiolog- 
ical factors lest their true significance be lost. 

In the obstructive variety of appendicitis the 
pathological picture is usually progressive. Ten- 
sion may mount extremely rapidly within the 
lumen and gangrene and rupture may occur in 
an exceedingly short time. Time is a much more 
important factor in the obstructive variety. The 
average of my advanced series is 24 hours and in 
most of these cases there were regions of gangrene. 
Even at the end of 6 hours one specimen showed 
definite necrosis. Interference with blood supply 
and increasing intraluminal pressure are the 
causative factors. If the history is suggestive of 
acute appendicular obstruction, surgical inter- 
vention is urgent. It is reasonable to suppose 
that rupture of an appendix whose infectious 
factor has only a short duration is much more 
serious than that of an appendix which is the seat 
of a nonobstructive appendicitis in which the in- 
fection begins at the onset of the illness and 
extends over a much longer time. In the latter 
instance the surrounding peritoneal cavity and 
omentum have a better opportunity of preparing 
for the rupture. The fact that an acutely ob- 
structed gangrenous appendix usually lies free in 
the peritoneal cavity with little attempt by the 
omentum to surround it has been noted by many 
surgeons. 
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The foregoing discussion emphasizes the impor- 
tance of realizing what occurs in acute appendicu- 
lar obstruction and the value of distinguishing, 
when possible, between primary obstruction and 
primary inflammation It explains the cases in 
which the patient remains under observation 
during several days of intermittent symptoms 
with normal temperature, pulse, and leucocyte 
count, and then acute, rapidly progressive ap- 
pendicitis suddenly develops. The value of 
clinical suspicion lies in the early surgical inter- 
vention that it encourages. 

One can appreciate, therefore, the importance 
of recognizing or suspecting this type of appendix 
in its early stage. If one waits until the signs of 
fever and leucocytosis appear, time is at a pre- 
mium and immediate operation is urgent. It is 
like waiting for a strangulated hernia to become 


An attempt has been made to correlate the 
clinical and pathological picture seen in 70 cases 
in which operation was performed lor an ob- 
structive type of appendicitis. Gross examination 
of the organ usually provides sufficient evidence 
to classify a case of acute appendicitis as ob- 


structive or nonobstructii e. A characteristic 
microscopic picture confirms such evidence. Ap- 
pendicular obstruction presents two phases in its 
development: the first, or early, phase is that of 
primary simple obstruction ; the second, or late, 
phase begins when the supply of blood to the wall 
is impaired and bacteria invade the wall with re- 
sultant acute inflammation. The significance 0! 
the microscopic appearance of the early stage has 
been emphasized. Inasmuch as obstruction is one 
of the frequent factors in the production of 
appendicitis, the importance of its early recog- 
nition and treatment has been stressed. 
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THE SEX HORMONE EXCRETION OF ADULt-EEMAEE->' 
AND PREGNANT MONKEYS 


G. VAN WAGENEN, Ph.D., New Haven, Connecticut 


" R. I. DORFMAN, Ph.D., and 

ALTHOUGH the monkey has been ex- 
/\ tensively employed for studies in repro- 
\ duction, little is known of the normal 
X V metabolism of the steroid sex hormones 
in this species. Some work has been reported on 
the levels of the estrogenic and androgenic sub- 
stances in the urine of the adult male and imma- 
ture monkeys (5, 6, 7). This communication deals 
primarily with determinations of urinary estro- 
gens and androgens in adult female and pregnant 
monkeys. 

It has been found that if the fetus is removed 
some time between the seventieth and onehundred 
and fifty-seventh day of gestation, the placenta 
remains in situ and is expelled at the time when a 
living baby might have been delivered. From the 
gross appearances of generalized edema and in- 
tensification of the sex skin color, it appears that 
the animals maintain the habitus of pregnancy in 
spite of the absence of the fetus (11). We have 
studied the sex hormone excretion under these 
conditions to learn more of the endocrine state. 
We have included also in this report the study of 
a pregnant monkey in which the fetus was re- 
moved and the animal simultaneously bilaterally 
ovariectomized. 

The results in this animal bring some direct 
evidence upon the r 61 e of the placenta and the 
adrenal cortex in the production of the steroid sex 
hormones. 

ANIMALS AND METHODS 

Ten adult female rhesus monkeys (Macaca 
mulatta) were used in these experiments. For the 
studies on the concentrations of sex hormones in 
normal females, 6 animals were employed from 
which ten 3 day samples were quantitatively col- 
lected. A total of 4 normal pregnancies in animals 
A, B, and C were investigated, and at intervals of 
2 weeks samples of urine were collected over a 
period of 3 days during each gestation. In addi- 
tion, 4 other pregnancies were similarly studied in 
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animals D, E, F, and G, in all of which, however, 
some form of operative intervention had been 
used. In 3 animals, D, E, and F, the fetus only 
%vas removed by abdominal hysterotomy at dif- 
ferent intervals before term, but in animal G the 
ovaries also were excised when the fetus was taken 
out upon the seventieth day of gestation. 

Ail urines were preserved with toluene during 
the periods of collection. The urinary concen- 
trates were separated into the estrogenic and 
androgenic fractions, respectively, as previously 
described (8). The androgens were assayed by 
means of the day old chick method (4), at least 10 
animals being used for each assay. All values for 
androgenic substances are expressed as interna- 
tional units (I. U.), which is that activity evoked 
by 0.1 milligram of androsterone. The estrogenic 
activity was assayed by means of the vaginal 
smear reaction in the spayed adult female mouse 
and all values for estrogenic material are expressed 
as international units (I.U.), which is that activ- 
ity evoked by 0.1 microgram of estrone. 

RESULTS 

The urinary excretion of androgenic and estro- 
genic substances by the adult female monkey is 
presented in Table I. No attempt was made to 
study the daily fluctuations of these androgens 
and estrdgens, but rather to delimit the urinary 
concentrations of these substances. A total of 10 
samples, each representing a composite of 3 days’ 
urine, were collected from 6 different animals. 
The urinary content of estrogenic substances 
varied from 7 to 12 international units per 24 
hours, while the concentration of androgenic sub- 
stances varied from 1.2 to 3.6 international units 
per 24 hours with an average value of 2.2 inter- 
national units. 

_ Figure 1 illustrates the variations in the excre- 
tion of androgens and estrogens during 4 normal 
pregnancies in 3 monkeys (A, B, C). Definite in- 
creases in estrogenic substances are detectable 
between the thirtieth and sixtieth day of gesta- 
tion. The highest value for estrogenic substances 
was found in monkey C at x 14 days after concep- 
tion when a value of 460 international units per 
day was determined. This represents a 46 fold 
increase above the nonpregnant levels for estro- 
545 
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TABLE I. — THE SEX HORMONE EXCRETION IN 
TILE URINE OP THE ADULT FEMALE MONKEY 


subuEccs 


genic substances. Within a weeks after parturi- 
tion the quantity of estrogens returned to norma) 
nonpregnant levels. 

La Within the first half of the gestation period the 
androgenic substances showed a considerable in- 
crease over the normal nonpregnant values. In 
3 of the 4 pregnancies studied values of androgenic 
material above 6 international units per day were 
recorded in comparison with the average value of 
2.2 international units per day for the nonpreg- 
nant levels. Jo the fourth pregnancy the values 
for androgens were not as great as in the other 3 
pregnancies, but still one value of 4.7 international 
units per day was recorded in contrast to the 
maximum value of 3.6 international units per day 
recorded for the normal adult females 

Within the first postpartum month the andro- 
genic titer remained at a high level. Thus, in the 
case of monkey A betu een the thirteenth and six- 
teenth day the titer of androgenic substance was 
4.0 international units, and between the twenty- 
seventh to thirtieth day, 5.0 international units. 
However, the concentration of androgenic sub- 
stances returns to normal limits during the second 
postpartum month, as evidenced by the fact that 
m monkey A a value of 1.0 international units per 
day was found by the forty-eighth day after 
delivery. 

The influence of the removal of the fetus on the 
urinary excretion of the sex hormones is presented 
in Figure 2 Three such cases were studied which 
included monkeys D, E, and F, from which the 
fetuses were removed by abdominal hysterotomy 
at the seventy-first, one hundred and forty-first, 
and one hundred and fifty-seventh day, respec- 
tively The placentas were retained and finally 
expelled near the expected date of parturition. 
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Fig 1 The urinary eacrction of estrogenic and »»dn>- 
genic substances by the pregnant monkey 

The removal of the fetuses caused no significant 
change in the urinary excretion of the sex hor- 
mones . f 

Figure 3 presents a study of the excretion 0 
estrogens and androgens during a pregnancy m 
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Fig. 2. The urinary' excretion of estrogenic and andro- 
genic substances by the pregnant monkey when the fetus 
was removed before term. 


which animal G had been subjected to ovariec- 
tomy on the seventy-third day at the time of the 
removal of the fetus. The placenta was retained 
until the one hundred and fifty-third day, at 



Fig. 3. The urinary excretion of estrogenic and andro- 
genic substances by the pregnant monkey after removal of 
both ovaries and the fetus. 


which time it was expelled. Throughout the 
period of placental retention the quantity of uri- 
nary estrogens was maintained well above the 
nonpregnant excretion figures of 7 to 12 inter- 
national units, ranging from 15 to 50 international 
units per 24 hours. The androgen excretion dur- 
ing this same interval ranged from 1.8 to 7.5 inter- 
national units per day with an average of 4.6 in- 
ternational units, and was definitely above the 
control values of 1.2 and 2.0 international units 
found about 6 months after the expulsion of the 
placenta. As in the case of normal pregnancy, the 
high titer of androgenic substances was main- 
tained during the first postpartum month. 

EVALUATION OF STUDY 

The comparative urinary excretion of estro- 
genic and of androgenic substances in the monkey 
have been summarized in Table II. The imma- 
ture animal excretes very little, if any, substance 
possessing estrogenic or androgenic activity. Both 
the adult male and female monkey, however, ex- 
crete measurable amounts of active substances. 
With respect to the estrogens, the female of this 
species seems to excrete considerably more than 
the male. The urinary excretion of androgenic 
substances is of interest since the quantity' of these 
materials is of the same magnitude in both males 
and females, the average being 2.6 and 2.2 inter- 
national units per day, respectively. 

During pregnancy in the monkey we find in- 
creased concentrations as both estrogenic and 
androgenic substances in the urine; this, in the 
case of estrogens, maybe as great as 46 times that 
of the normal female. The increase in estrogenic 
substances during pregnancy agrees with results 
found for the human (1). 
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TABLE II. — THE COMPARATIVE URINARY EX- 
CRETION OF ESTROGENIC AND ANDROGENIC 
SUBSTANCES IN MONKEYS 



In keeping with previous observations in the 
monkey that the removal of the fetus does not 
interfere with the general status of pregnancy 
(n), we find that no significant change occurs in 
the excretion of estrogenic substances. When the 
pregnant animal was ovatiectomized at the same 
time that the fetus was removed, the concentra- 
tion of urinary estrogens was maintained well 
above the nonpregnant le\els. The greater part 
of these estrogens was probably of placental ori- 
gin because it was further noted that when the 
placenta was expelled the estrogen excretion defi- 
nitely decreased. The source of the residual estro- 
gens, that is, in the absence of both placenta and 
ovaries, was probably the adrenal cortex. The 
fact that the adrenal cortex can produce estro- 
gens is well established, especially since estrone 
has been isolated from this source (2). Thus, it is 
apparent that three sources, the ovaries, the 
placenta, and the adrenal cortex, contribute to 
the production of estrogens during the period of 
pregnancy. 

The presence of increased quantities 0/ andro- 
genic substances during pregnancy in the monkey 
is of considerable interest. The fact that this in- 
crease persists for about a month after the expul- 
sion of the placenta in animals with or without 
ovaries indicates that the increased androgen pro- 
duction during pregnancy is due to the adrenal 
cortex. Hypertrophy of the adrenal cortex during 
pregnancy has been described m the human (10) 


and in the guinea pig (9). The rhesus monkey is 
the first animal in which an increased quantity 
of urinary androgens has been demonstrated dur- 
ing pregnancy. Studies in humans have not in- 
dicated similar increases (3). 

SUMMARY 

Studies have been made on the sex hormone 
excretion of (a) adult female monkeys, (b) preg- 
nant monkeys, (c) pregnant monkeys from which 
the fetuses had been removed by abdominal hys- 
terotomy, and (d) a pregnant monkey which was 
ovariectomized early in gestation when the fetus 
was removed. 

Increases in both estrogenic and androgenic 
substances in the urine of pregnant monkeys were 
observed. Following parturition, or expulsion of 
the placenta alone, the estrogens immediately 
decrease to the nonpregnant values while the high 
concentration of androgens persists for approxi- 
mately 1 month post partum. Direct proof is pre- 
sented that the estrogens may be produced in the 
ovary, placenta, and adrenal cortex. The results 
indicate that the greatest part of the androgens 
produced during pregnancy are derived from the 
adrenal cortex. 

The rhesus monkey is the first animal in which 
an increase in the urinary androgens has been 
demonstrated in pregnancy. The excretion of 
estrogenic and of androgenic substances is com- 
pared in immature, adult, and pregnant monke)s. 
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CECOSTOMY 


ARTHUR W. ALLEN, M.D., F.A.C.S., and CLAUDE E. WELCH, M.D., F.A.C.S. 

Boston, Massachusetts 


T HE importance of cecostomy in dealing 
with malignant lesions of the left colon 
has been recognized for many years. 
Recent advocates of this operation are 
Whipple and Rankin. Early procedures of this 
type were for relief of complete obstruction, and 
this is still the only use made of it by many sur- 
geons, either as a palliative operation or as a pre- 
liminary procedure to resection. When obstruc- 
tion of a marked degree does not exist, cecostomy 
is usually practiced as a complementary step in 
primary resection. On the whole, the application 
of these principles has given good results, particu- 
larly when the cases have been well selected and 
in the hands of certain surgeons. We believe our 
results (i) indicate that preliminary cecostomy, in 
all lesions of the left colon and in some cases of 

From the East Surgical Service. Massachusetts General Hos- 
pital and the Department of Surgery, Harvard Medical School. 


carcinoma of the rectum followed by resection at 
a later stage, will result in a lower mortality rate 
than will cecostomy coincident with primary re- 
section. 

Our experience has been greater with resec- 
tion and anastomosis of the bowel than with 
any of the various exteriorization or obstructive 
resection methods which are frequently used 
elsewhere. This probably explains our improved 
results in cases in which a preliminary cecostomy 
is performed 7 to 10 days prior to resection of the 
lesion, since leakage, peritonitis, or wound sepsis 
rarely follow resection and suture under these cir- 
cumstances. 

The earlier cecostomics consisted of exterioriza- 
tion of the cecum and, in many instances, fixation 
of the bowel to the abdominal wall. This method 
is still widely used and when the vent is to be 
permanent, it is the procedure of choice. Many 



4vp HIP 

Fjg. 1- The distended cecum has been delivered through 
a McBumey incision. The wound edges are carefully pro- 
tected with gauze. A pursestring of No. o plain catgut has 
been placed, and suction trochar about to be introduced 


Fig. 2 . The cecum has been decompressed and a rubber 
covered damp applied. The cecum has been opened. As 
the scissors are spread, the rubber covering the right angle 
glass tube is inserted. 
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There were 32 deaths in this series, 21 of which 
were due to perforated lesions or carcinomatosis. 
Eleven deaths were attributable to the cecostomy 
itself. In some instances, the fatality was due to 
an error in technique, in others to cardiac or 
pulmonary lesions. 

Surgical closure of the cecostomy was necessary 
in 17 instances. There were 14 known recorded 
hernias in scar. 
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BRAZILIAN OPHTHALMOLOGY 

I HAVE been requested by the Editorial 
Board of Surgery, Gynecology and 
Obstetrics to record my impressions of 
the practice of ophthalmology in Brazil after 
attending the IV biennial Brazilian Congress 
of Ophthalmology, held in Rio de Janeiro the 
last week of June of this year. Previously to 
that time, I knew one Brazilian ophthalmolo- 
gist intimately and several others only very 
casually. I knew nothing of the methods or 
character of practice there. But I have come 
away with a very favorable impression. 

The men from forty years of age upward 
were for the most part trained either directly 
or indirectly in the ophthalmic clinics of 
Central Europe, particularly Germany and 
Austria. But there is definite evidence that 
they thought for themselves and do not adhere 
slavishly to the fetishes of the individual clinic 
in which they spent the majority of their time. 
A few have supplemented their knowledge by 
visits of varying length of time in the clinical 
centers of the United States. French and 


Italian influence, which fortnerly was in the 
ascendency in Brazilian ophthalmic circles, 
has now entire!}" disappeared. The men of that 
generation are fairly conversant with the -work 
being done in the United States, although 
the knowledge has been gained from the 
literature and seldom from personal contact. 

Nearly all of the younger men have been 
trained in Brazil by serving as junior assist- 
ants in the university eye clinics of which 
there are eleven. The same disadvantage 
exists there as did until recently in the United 
States, namely lack of formalized instruction 
particularly in the basic sciences of ophthal- 
mology. The instruction is mainly clinical and 
somewhat of the preceptorship type. How- 
ever, instructional courses are beginning to 
make their appearance and without doubt, 
the adolescent period from which American 
ophthalmology is just emerging, will be con- 
siderably shortened in Brazil. In the tropics, 
things mature rapidly. 

There is a much sharper differentiation be- 
tween charity and private practice than we 
are accustomed to. Hospitals, as we know 
them, partly charitable, partly half-pay, and 
partly private, do not exist there. A hospital 
in Brazil is always a charitable institution re- 
gardless of whether it is supported by the 
national or state government, by religious 
orders, or by private agencies. Private pa- 
tients are operated upon in sanatoria or what 
corresponds to the British nursing home. Some 
ophthalmologists with large practices maintain 
small hospitals of their own, of 2 to 15 beds, 
in conjunction with their consulting offices. 
The Army and Navy hospitals are excellent. 

The ophthalmic equipment in the private 
offices and in the public institutions is good. 
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The older instruments were almost invariably 
German, but they are being replaced rapidly 
by modem American equipment. None of the 
optical instruments or glass is of local make. 

The treatment of eye, ear, nose, and throat 
conditions is done by the same man only in the 
smaller communities, while in cities of from 
35,000 upward, the men coniine themselves to 
one or the other specialty. Long working 
hours are the rule. Usually the men work in 
the clinics or the hospitals in the morning and 
conduct their private practice in the afternoon 
from two to seven. Dinner is always at a late 
hour, and there are practically no evening 
hours of consultation. Men on duty in the 
Army and Navy hospitals are permitted to 
conduct private practice in the afternoons, as 
are many of the public health officers. 

The individual practice of ophthalmology in 
Brazil is much as it is in the United States. 
We use the same instruments of diagnosis, the 
same nomenclature, and the same surgical 


That important decision will open the gate to 
ophthalmic organization, and because they 
can and will borrow from the experience o! the 
American Board, progress will be more rapid 
in Brazil than it has been in the United States 
There is a full realization there that ophthal- 
mology for the future will be centered in the 
Americas, and the Brazilians are preparing 
to do their part. Harry S. Gradie 

DIAGNOSIS, OPERABILITY OF 
INTRATHORACIC NEOPLASMS 

I NTRATHORACIC neoplasms usually 
present first symptoms, physical signs, 
and occasionally even roentgenological 
shadows that strongly suggest some common- 
place thoracic disease. The great majority o{ 
thoracic neoptasm patients are first diagnosed 
as having a simple cold, influenza, pneumonia 
or delayed resolution of pneumonia, tubercu- 
losis, asthma, pleurisy with effusion, chronic 


procedures. Therapeutic measures vary but 
slightly. Refraction is more apt to be per- 
formed under mydriasis in the United States, 
while in Brazil, refractomctcrs, either Bausch 
or Zeiss, arc much favored. Anomalies of the 
ocular muscles have been more or less neglect- 
ed in the past, but are now receiving greater 
recognition, due mainly to British influence. 
Some orthoptic training is being instituted, 
again principally of English origin In certain 
parts of Brazil, tropical diseases bring oph- 
thalmic problems that we do not have to cope 
with, but on the whole, individual ophthal- 
mology' in Brazil is on the same plane as in 
the United States 

Graduate training in ophthalmology is in- 
adequate in Brazil, due principally to a lack of 
organization The Congress that was just 
held, voter! to establish a Brazilian Board of 
Ophthalmology, patterned much along the 
lines of the American Board of Ophthalmology. 


bronchitis, bronchiectasis, pulmonary abscess, 
various forms of cardiocirculatory disease, 
diaphragmatic hernia, arthritis, neuralgia, or 
miscellaneous other conditions. The diagnostic 
error is prolonged if the physician fails to be- 
come concerned by the persistence of symp- 
toms in what he had diagnosed as a self-limit- 
ed disease, or by the atypical course of some 
presumed chronic disease. The persistence or 
aggravation of the significant symptom' of 
cough, dyspnea, and pain should lead to a re- 
evaluation of the clinical findings, especially 
the roentgenological findings. While the mis 
taking of a non-neoplastic lesion for a neo- 
plasm occasionally occurs and may lead to an 
unnecessary operation, the opposite mistake u 
much more frequently made. 

There is a rather generalized belief among 
physicians that, once a diagnosis of neoplasm 
has been made, immediate surgical removal t* 
required only for those tumors believed to he 
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malignant. Consequently, tumors that are be- 
lieved to be benign, but that are actually 
malignant, are often merely observed until 
such time as their malignant nature becomes 
manifest; in many cases the lesion becomes in- 
operable during the period of observation. 
There are, furthermore, real dangers in merely 
observing neoplasms that are actually benign 
when first diagnosed, as the continued en- 
largement of a benign tumor produces various 
forms of progressive disfunction of the lungs, 
heart, and other mediastinal organs, and as 
the contents of a cystic tumor, or the liquefied 
degenerated portion of a solid tumor, may 
perforate into a bronchus; the most important 
danger, however, is that benign neoplasms not 
rarely undergo malignant degeneration. 

Since benign as well as malignant neoplasms 
should be removed promptly, the clinician’s 
chief concern should be to determine whether 
a given tumor is probably completely remov- 
able and whether the patient’s general condi- 
tion will permit the intended operation. The 
operative risk should obviously be weighed 
against the probable malignancy or benignan- 
cy of the tumor; when the risk is sufficiently 
great that it would be accepted only if the 
tumor were malignant, a needle punch biopsy 
of the lesion is justifiable. A careful search 
should be made for evidence of metastasis or 
irremovable invasion of the thoracic walls. 
Bronchoscopy will determine whether a bron- 
chogenic carcinoma has extended too far 
cephalad to be completely removed by total 
pneumonectomy. A tumor, especially one of 
the mediastinum, that might be a tympho- 
blastoma should be given a diagnostic test 
dose of deep x-ray therapy. This use of x-ray 
therapy is its only proper one for possibly 
operable intrathoracic neoplasms. 

The rapid rate of growth of a tumor suggests 
malignancy but is not conclusive evidence 
since some benign tumors grow rapidly and 


some increase rapidly in size from hemorrhage 
into, or rapid increase in the liquid contents of, 
a cystic tumor. Furthermore, some malignant 
neoplasms grow very slowly and may metas- 
tasize while the original lesion is still small. 
Most intrapulmonary neoplasms are malig- 
nant, being carcinomas, and may be either 
well or poorly circumscribed, roentgenological- 
Iy. Although most extrapulmonary neoplasms 
with well circumscribed borders are benign 
and those with poorly defined borders are 
malignant, the former are occasionally malig- 
nant and the latter benign. While the follow- 
ing signs are strongly suggestive of malignan- 
cy, all have occurred in cases of benign tumor: 
Paralysis of the phrenic, recurrent laryngeal 
and upper thoracic sympathetic nerves, dys- 
phagia, dilatation of superficial veins, hemor- 
rhagic pleural effusion, serous pleural effusion 
in the presence of a small neoplasm, great 
pain, and great loss of weight. 

Since delay in removal of malignant neo- 
plasms is not justifiable and since delay in re- 
moval of benign neoplasms exposes the patient 
to certain considerable risks, virtually all pre- 
sumably removable intrathoracic neoplasms 
(with the exception of lymphoblastomas) 
should be operated upon soon after the diag- 
nosis has been made, provided, of course, that 
the patient’s general condition permits. The 
importance of early operation is increased by 
the facts that in many cases an accurate deter- 
mination of malignancy or benignancy cannot 
be made before operation and that delay in 
operating in the case of those tumors, that 
happen to be malignant often results in their 
becoming inoperable. Early surgery for al- 
most all intrathoracic neoplasms will prevent 
many tragic deaths that would occur as a 
direct result of the postponement of operation 
in the usually unfulfilled hope that a pre- 
operative pathological diagnosis might, some- 
how, soon be made. John Alexander. 






TEXTS AND DOCUMENTS 


ON THE DIPLOMA AND CEREMONIES INCIDENT TO THE 
AWARD OF THE MEDICAL DEGREE AT BOLOGNA, 

ITALY, IN 1698 

BLANCHE B. BOYER, and ARNO B. LUCKHARDT, M.D., Chicago, Illinois 


T HE modem cap and gown, official dress, 
at present day University convocations 
are, of course, curious modifications of 
the monastic “cowl” and “cuculla” not 
uncommon to this day in various materials and 
colors depending on the particular monastic or 
religious order. In the religious orders the hood 
or cowl is usually attached to the monk’s scapular. 
The present day hood placed over the head and 
about the neck and shoulders of the present day 
recipient of an earned or honorary degree is a 
curious and misshapen homologue of the cowl at- 
tached to the scapular of which latter there is no 
vestigial remnant in the modem academic gown. 
Because of this, there was evolved in the course 
of time at the English speaking universities the 
“headgear” spoken of as the “mortarboard” or 
“cap” quite different from the birretum and from 
the earlier monk’s cowl which still constitutes a 
serviceable protective covering for the head. 

As in the case of dress, so the ceremonies inci- 
dent to tire investiture of a candidate on gradua- 
tion have been greatly modified in the course of 
time, as is very' evident from the diploma of the 
M.D. and Ph.D. degree awarded to one Francis- 
cus Ignatius of Ravenna by the University of 
Bologna in 1698. 

Stnior author. Miss Blanche Boyer, translated 
from the Latin in toto the text of this diploma. 
Only such passages will be reproduced in transla- 
tion as are of interest because of their novelty. 
The document belonging to the junior author 
consists of a book measuring SJT inches by 
inches, bound in full calf and containing one hand 
colored frontispiece and four pages of text, hand 
printed on parchment. 

_ Dr. Boyer, Assistant Professor of Latin, The University of 
Chicago (Paleographer). 


In the frontispiece (Fig. 1), on the left is seated 
the figure of Minerva, goddess of wisdom, arts, 
and crafts, to whose usual attributes is added the 
caduceus. With the left hand she proffers the 
flower of learning to Bologna (the seated figure on 
the right, identified by the coat of arms— red 
cross on white background, surmounted by three 
gold stars— inscribed Liberty). Bologna with her 
right hand to a star in the upper center of the pic- 
ture says, “If it be filled with dew” (“the flower 
will thrive” by context). Across the bottom of 
the picture runs the legend:— “Forever will live 

good from me.” The last page of the Latin 

text ends with the follow'ing transcription (Fig. 2) 
in translation: 

“I, Antonius Felix Marsilius, Archdeacon and 
Senior Chancellor of the University of Bologna, 
testify to the acceptance of D. (ominus) Francis- 
cus Ignatius of Ravenna in the aforesaid Faculties 
of Doctors. . . . 

“I, Dominicus Maria, son of D. Angelus of 
Jordanii, Notary authorized by the Holy See, the 
Empire and the City of Bologna, and special 
secretary of His Grace and Very Reverend Lord 
the Archdeacon, since I was present at the fore- 
going request of the aforesaid eminent D. Fran- 
ciscus Ignatius admitted with no dissenting vote 
into the aforesaid Faculties of Doctors, have 
therefore subscribed with my own hand to all the 
foregoing— drawm in the form of a public docu- 
ment by another’s trustworthy hand— and have 
stamped it as required. Dated: Bologna, 24th of 
September, 1698.” 

The document commences with exuberant 
praise and flattery of the officials of Bologna and 
its uiversity, so common to that age and hardly 
of interest to this journal’s readers. 

Next the document refers in glowing terms to 
the doctoral candidate, "D. Mv. Franciscus Ie- 
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REVIEWS OF NEW BOOKS 


I N the splendidly written book Clinical Roentgen- 
ology of the Alimentary Tract 1 Buckstein has drawn 
liberally not only from the literature but par- 
ticularly from his rich experience in the field of gas- 
troenterology. In the preface and throughout the 
text the importance of the correlation of the clinical, 
etiological, and pathological with the roentgenological 
aspects of diseases of the alimentary tract is stressed. 
Since roentgenography has become such an essential 
procedure in the diagnosis of lesions of the alimen- 
tary tract, it is important that any physician having 
to deal with the diagnosis and treatment of such 
lesions have a knowledge of the potentiality of this 
method. In many instances the diagnosis will be 
evident on the roentgenogram but not infrequently 
in the borderline cases only a correlation of the 
clinical and the roentgen findings will lead to a cor- 
rect interpretation. 

This volume includes not only an excellent presen- 
tation of the roentgenology of the digestive tube, the 
biliary tract, the spleen, fiver, and pancreas, but also 
pertinent details as to roentgenographical technique 
and procedures so important in an adequate exami- 
nation. The importance of using both fluoroscopy 
andradiographical methods are discussed and empha- 
sized. There should be no controversy as to which 
method is most important as both are essential for 
an adequate and complete examination of the ali- 
mentary tract. Throughout the volume the author 
has presented numerous interesting case reports 
which help to emphasize the roentgen findings. The 
illustrations are numerous, well chosen, and beauti- 
fully reproduced, and add greatly to the clarity of 
the discussion. 

This comprehensive, easily readable, and depend- 
able volume should prove most helpful and instruc- 
tive, not only to the roentgenologist and gastro- 
enterologist but to the physician in general practice 
whose needs the author has kept in mind throughout 
the presentation. It is recommended without reser- 
vation and merits wide distribution. 

Earl E. Barth. 


T HE volume by Dr. Salteri contains an authori- 
tative presentation of present day knowledge of 
iodine in physiology and biochemistry. The text in- 
cludes the author s very extensive work in this field 
so that it is a most valuable monograph. In addition, 
it gives a review of physiological and chemical litera- 
ture on iodine. More than 600 references are listed. 


*CirsICAL Rc ENTC’ENCIX'GT C? THE AinttSTAXT TiACT. 

Bccistsis. il-D., FfcilicelpHa ard Lcndcn: W. B. Sacadcr* 
H'Er Lxrocsi>T Function o? Iooixr. Bv WHIiazi Thor 
(— Hirrarrf University Press, 1543. 


By Jacob 
Co.. :oi3. 
tas Salter. 


Of necessity, thyroid gland physiology is thoroughly 
discussed, so that, as the preface indicates, “an 
important bridge between biochemistry and endo- 
crinology” is provided. Recent studies of radio- 
active iodine as a means of elucidating iodine me- 
tabolism are discussed. Blood iodine and iodine 
balance studies in various thyroid diseases are pre- 
sented and much of the modem data are reproduced 
in tabular and graphic form. Iodine metabolism in 
other diseases and physiological states is also re- 
viewed. The technique of iodine determination in 
biological material is given in detail. Hence, this 
volume is essential to students of clinical endocrin- 
ology as well as to biochemists. It cannot be recom- 
mended too highly. Paul Starr. 


T HE eighth edition of Williams Obstetrics 3 has 
recently been made by Stander, this being his 
second revision of the well known text. The book 
has been almost completely rewritten and little of 
the original text remains unaltered. Three new 
chapters have been added: “Diseases and Abnor- 
malities of the Newly Born Child,” “Classification 
of Abnormal and Contracted Pelves,” and “Sudden 
Death and Maternal Mortality.” This text has been 
accepted as a classic for so long that an extended 
review is unnecessary. The field of obstetrics has 
been completely covered, and all recent advance- 
ments made in the field are incorporated in the text. 
Controversial theories and different teachings are 
presented, and the author’s own Hews and teachings 
are definitely stated. 

In the chapter on classification of abnormal and 
contracted pelves, Stander presents the modified 
Williams classification, which is based on an etio- 
logical basis. The morphological classification of 
Caldwell and Moloy based on sexual and anthro- 
pological characteristics is presented, as is also the 
Thoms classification of pelves. A new classification 
of contracted and abnormal pelves is proposed by 
Stander: this classification is based on a combined 
morphological and etiological classification and is 
arranged on a basis of inherited, sexual, develop- 
mental, growth, disease, and traumatic factors. 
Roentgenological pelvimetry is discussed in detail 
and techniques of the procedure are also described 
in full detail. 

In the new chapter, diseases and abnormalities of 
the newborn child, abnormalities, injuries, and dis- 
eases occurring during pregnancy, labor, and shortlv 
thereafter are discussed. 


. , . w “- - - : oy nmricui J. Slander, .M.U., I 

Eli «L .Nr* \crk and London: D. AppVton-Century Co.. 1541. 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Evarts A, Graham, St. Louis, President 
W. Edward Galue, Toronto, President-Elect 

Committee on Arrangements 

Leland S. McKittrick, Chairman; Richard H. Sweet, Secretary 


PROGRAM FOR THE 1941 CLINICAL CONGRESS IN BOSTON 


T HE fellows of Boston and vicinity will 
sponsor the thirty-first annual Clinical 
Congress of the American College of 
Surgeons November 3 to 7, when the 
facilities of that great medical center will be em- 
ployed to provide a clinical program of excep- 
tional interest. The co-operation of Boston’s three 
medical schools and some 30 approved hospitals is 
assured. Operative clinics and demonstrations in 
the hospitals will cover many phases of general 
surgery and the surgical specialties. Leaders of 
the profession from many sections of the country 
will participate in the panel discussions and other 
scientific meetings at the headquarters hotels. 
The Hospital Standardization Conference will at- 
tract visitors of outstanding reputation in the 
hospital field. The program will be one of broad 
scope and interest, and it may be confidently 
expected that the notable contributions to med- 
icine and surgery made at previous meetings in 
Boston, beginning in 1915, will be repeated. 

CLINICAL PROGRAM 

The clinical program for the five-day meeting 
is being arranged under the leadership of a strong 
and representative Committee on Arrangements. 
An extensive schedule of clinics, symposia, and 
demonstrations in the hospitals and medical 
schools will, as usual, be the major feature of the 
Congress. Visiting surgeons will be given oppor- 
tunity to observe and obtain first-hand informa- 
tion on a vide variety of surgical and related 
subjects, in the favorable environment of excel- 
lent hospital facilities. In the operative clinics, 
surgical technique, use of operating room equip- 
ment, and organization of personnel will be 
demonstrated. The symposia and non-operative 
clinics will deal with the broader but equally im- 


portant aspects of diagnosis, related medical 
treatment, pre-operative preparation and post- 
operative care. The discussions will be augmented 
by the presentation of clinical material. Diagnostic 
methods will be demonstrated by various hospital 
departments. Specialists in many other fields will 
participate in the clinical program at the hospitals 
in order that the subjects may receive considera- 
tion from different viewpoints. The preliminary 
clinical program appearing in the following pages 
is to be revised and amplified in the weeks preced- 
ing the Congress. 

The medical schools and their affiliated hos- 
pitals have developed a series of exhibits present- 
ing their work in clinical investigation and the 
latest advances in surgical research. These ex- 
hibits will be available for study in the local 
hospitals during the entire meeting. Basic science 
departments of the medical schools will contribute 
to the program by arranging exhibits and demon- 
strations related to surgical practice. Thus the 
Boston institutions have much to offer in the way 
of a highly concentrated postgraduate course in 
surgery and allied subjects. 

The clinical program is so arranged that the 
visiting surgeon may readily select the clinics 
which he wishes to attend. The schedule for each 
hospital will cover subjects in general surgery, 
obstetrics and gynecology, fractures, orthopedic 
surgery, thoracic surgery, neurosurgery, genito- 
urinary surgery, ophthalmology, otorhinolaryn- 
gology. Presentation of subjects under these 
classifications is so correlated that he will have 
the opportunity to devote his time continuously 
to clinics dealing with the specialty in which he is 
most interested. The clinical program as published 
dail} r will be arranged according to these classi- 
fications. Each afternoon during the Congress, the 
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CLINICAL CONGRESS 

Hand ly, X member j 

9 jo Film Exhibition, General Surgery, Sutler 
10 oo Film Exhibition, Fye, Ear, Nose and Throat Sur- 
gery, Statler 

tow Hospital Conference, Copley-riaza 
i 30 Panel Discussions (4), Statler 
1 -oo Film Exhibition, General Surgery, Statler. 
a mo Clinics m Boston Hospitals 
a. 00 Hospital Conference, Copley-Plaza. 
jw Assembly of Initiates, Reception, Hancock HalL 
3yo Panel Discussions (4), Statler 
Sw Presidential Meeting and Convocation, Symphony 


Tuesday, X member 4 

745 Breakfast Conference, Conley-Plaia 

0 00 Clinics in Boston Hospitals. 

9-00 Film Exhibition, E>e, Ear, Nose and Throat Sur- 
gery, Sutler. 

9 30 Hospital Conferences (a), Copley Plaza 
9 jo Forum on FundamtnUl Surgical Problems, Copley- 
Plaza. 

ii w Hospital Conferences (1), Copley-Plaza. 
ii-oo Group Conferences, E>e, Ear, Nose and Throat 
Surgery (»), Sutler 

law Film Exhibition, General Surgery, Sutler 

1 -30 Panel Discussions (3), Statler 
a mo Clinics in Boston llospiuls 

2 00 Hospital Conference, Copley-riaza 
a mo Cancer Symposium, Copley-riaza 

3 30 Panel Discussions («), Sutler 

j 15 Clinical Pathological Conference, Statler 
6w film Exhibition, General Surgery, Copley-riaza 

7 00 Film Exhibition, Eye, Ear, Nose and Throat Sur- 

gery, Sutler 

8.00 Hospital Conference, Copley Plaza 

8 00 Scientific Session, General Surgery, Copley Plaza 
8w Scientific Session, Ophthalmology, Sutler 

8 00 Scientific Session, Otorhinolaryngology, Sutler 


Wednesday, Xovember S 
5 Breakfast Conference, Conlcy-Plaza 
3 Clinics in Boston Hospitals 
3 1 llm Exhibition, Lye, Ear, Nose and Throat Sur 
gery, Statler 

3 Hospital Conference, Copley Plaza 
3 I orum on Fundamental Surgical Problems, Copley 
Plaza 

3 State and Provincial Judiciary Committees, Han 
cock Hal) 

> Sutc and Provincial Executive Committees, Han 

cock flail. 

3 SUte and Provincial Credentials Committees and 
Committees on Applicants, Hancock Halt, 
j Group Conferences, Eye, Ear, Nose and Throat Sur 
gery (a), Sutler 

> Film Exhibition, General Surgery, Sutler 


PROGRAM IN BRIEF 


uw Meeting of Board of Governors, Copley Phua 
1-30 Panel Discussions (4I, Statler 

2 mo Chmcs in Boston Hospitals 

aw Symposium on Fractures and Other Traumas, Cop 
ley- Plaza 

3 '- 3 ° Hospital Conference, Demonstrations in local hospi 

a 30 Film Exhibition, General Surgery, Statler 

3 jo Panel Discussions (4), Statler 

S «5 dimeal Pathological Conference, Sutler 
6w Film Exhibition, General Surgery, Conley Fhxa 

7 00 Film Exhibition, Eye, Ear, Nose and Ihroat Sur 

gery, Statler 

8 00 Scientific Session, General Surgery, Copley Plaza 
8 00 Joint Session, Sections on Ophthalmology and Oto- 
rhinolaryngology, Statler. 

8 w Hospi Ul Conference, Motion Pictures, Copley- riaza 

Thursday, Xovember 6 
745 Breakfast Conference, Copley riaza 

9 00 Clinics in Boston Hospitals 

9w Film Exhibition, Eye, Ear, Nose and Throat Sur- 
gery, Sutler. 

9 30 Forum on Fundamental Surgical Problems, Copley 
Plaza 

9 30 Ifospiul Conference, Copley I’laza 
11“ HospiUl Conference, Copley Plaza 
11 w Group Conferences, Eye, Ear, Nose and Throat 
Surgery (2), Sutler 

iiMO Film inhibition, General Surgery, Sutler 

1 30 Annual Meeting of Governors and Fellows, Copley- 

Plaza. 

* 00 CUnics in Boston Hospitals 

2 00 Hospital Conference, Copley-riaza 

3 30 Panel Discussions (5), Sutler 

3 30 National and Regional Fracture Committees, Cop- 
ley Plaza. 

S ij Clinical Pathological Conference, Statler 
6w Film Exhibition, General Surgery, Coptey Plaza 
jxk> Film Exhibition, Eye, Ear, Nose and Throat, 
Sutler 

8mo Scientific Session, Ceneral Surgery, Copley Plaza 
Sw Scientific Session, Ophthalmology, Statler 
8 00 Scientific Session, Otorhinolaryngology, Statler 


Friday, Xovember y 
9 00 Clinics m Boston Hospitals 

9 30 Film Exhibition, Eye, Ear, Nose and I hrnat 
Surgery, Sutler 

9 jo Film Exhibition, General Surgery, Statler 
930 Forum on Fundamental Surgical Problems Copley 
Plaza 

1 30 Panel Discussions (4), Statler 

jw dimes in Boston Hospitals 

aw Film Exhibition, General Surgery Statler 

3 jo Panel Discussions (3) Statler 

8 w Boston Surgical Society, John Hancock Hall 


complete detailed clinical program for the sue 
ceeding day will be posted in the form of bulletins 
at headquarters in the Sutler Hotel. On the 
following morning this final program will be dis- 
tributed in printed form. As much information as 
it is possible to obuin in advance is being publish- 
ed in the preliminary programs and the general 
program, but it is necessary that those who attend 


the Congress make their clinic ticket selections 
from the daily bulletins This will facilitate proper 
selections and distribution of clinic tickets 

FBESID ENTIAL MEETING AND CONVOCATION 
On Monday evening in Symphony Hall, the 
combined Presidential Meeting and Convocation 
will be opened bj an impressive processional of 
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the officers, regents, and honorary goests. Wel- 
come will be extended to the assembly by tire 
chairman of the local Committee on Arrange- 
ments, Dr. Leland S. McKittrick. Honorary 
guests will then be introduced, following which 
Dr. Evarts A. Graham, the retiring president, will 
deliver the presidential address. Other events on 
the program of this meeting will be the inaugural 
ceremony for the incoming officers, the presenta- 
tion of the initiates for fellowship, and the award- 
ing of the Medical Records Prize. 

SCIENTIFIC SESSIONS 

The scientific meetings, to be held on Tuesday, 
Wednesday, and Thursday evenings in the ball- 
room of the Coplev-Plaza Hotel, will be addressed 
by surgeons and specialists recognized as author- 
ities in their respective fields. Complete programs 
for all scientific sessions will be found in the follow- 
ing pages. The annual oration on surgery’ wall be 
given by Dr. W. Edward Gallie, Toronto, On- 
tario, on Tuesday evening. 

The Board of Regents of the College has given 
careful attention to the selection of speakers and 
subjects for these evening sessions so that a well- 
rounded program introducing the newer develop- 
ments in general surgery and the surgical spe- 
cialties may be assured. 

Great interest has been demonstrated during 
recent years, at both the Clinical Congress and 
sectional meetings of the College, in the panel 
discussions held at headquarters each afternoon. 
For the Boston meeting a schedule of thirty-five 
of these sessions has been planned for Monday, 
Tuesday’, Wednesday, Thursday’, and Friday. 
Recognized authorities in the fields under discus- 
sion will lead these panels, and with the aid of 
collaborators especially’ qualified will present the 
fundamental facts and direct the discussions in 
such a way that different viewpoints may be 
expressed. These sessions afford an opportunity’ 
for a larger number of surgeons to participate in 
the discussions and learn of the ideas and experi- 
ences of others. A ten-minute presentation of the 
subject is made by the leader, followed by brief 
remarks by the collaborators on various phases of 
the topic. As the major feature of each session, 
general discussion from the floor will be en- 
couraged. This type of program will permit more 
informal discussion than usually takes place in 
larger general meetings. The subjects of the panels 
are carefully selected in order to cover many 
pertinent problems in various fields of surgery. It is 
suggested that surgeons -who have questions which 
they would like to have considered in any panel 
discussions they plan to attend, should commu- 


nicate in advance with the panel leaders so that if 
possible such questions may be specially incor- 
porated in the program. This will help to assure 
discussion of points which those in attendance 
would like to have clarified. 

Important features of the afternoon meetings 
at the headquarters hotels are a sy’mposium on 
“Cancer” on Tuesday and one on “Fractures and 
Other Traumas” on Wednesday. It should be 
noted also that special panel discussions deal with 
“The Organization and Conduct of Cancer Clinics 
inHospitals,”and“GraduateTrainingin Surgery.” 
Because of the wide interest in these subjects, it is 
expected that these meetings will attract a large 
attendance. 

In formulating the program it is the aim of the 
Board of Regents and the committee to make it 
possible for each surgeon to leam of the newer 
developments in his field of practice. The subjects 
presented in the hospital clinics, panel discussions, 
and other scientific meetings will appeal to the 
surgical specialist as well as to the general surgeon. 
Each feature of the meeting has been carefully- 
planned w-ith this idea in mind. The detailed 
programs for these sessions will be found on 
the following pages. 

FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 

A new feature to be introduced at the Clinical 
Congress in Boston is a “Forum on Fundamental 
Surgical Problems,” the plans for which have been 
formulated by a committee under the chairman- 
ship of Dr. Owen H. Wangensteen, of Minneapolis. 
In authorizing this new program it is the purpose 
of the Board of Regents to enable younger men 
representing various university’ departments of 
surgery’ to present the important results of their 
clinical and experimental research work before one 
of the larger surgical meetings. Heretofore, there 
has been limited opportunity’ for the younger 
men, many of w-hom have not yet qualified for 
membership in the principal surgical societies, 
to present their original work and ideas before 
representative surgical bodies. As surgery- is con- 
cerned today- not only with anatomy and path- 
ology but to a growing extent with physiology-, 
chemistry and physics, it is felt that the Clinical 
Congress program will be further broadened by 
the presentation of the best of this material and 
that surgeons attending the Congress may- dis- 
tinctly benefit therefrom. 

Sessions will be held on Tuesday, Wednesday, 
Thursday and Friday mornings in the ballroom of 
the Copley-Plaza Hotel with presentations of 
original and experimental work related to general 
surgery- and the surgical specialties. There will be 
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ASSEMBLY OF INITIATES 

The Assembly of Initiates will be held on Monday 
afternoon in John Hancock Hall. Dr. Evarts A. 
Graham, president, and Dr. Albert 0 . Singleton, 
Galveston, Texas, vice-president of the College, 
will preside. Dr. Bowman C. Crowell and Dr. 
Malcolm T. MacEachern will discuss “The Pro- 
gram of the American College of Surgeons.” 
Initiates will then recite the fellowship pledge and 
greetings will be extended by Dr. W. Edward 
Gallie, Toronto, president-elect of the .College. 
Closing remarks will be made by Dr. Irvin Abell, 
Chairman of the Board of Regents. 

NATIONAL AND REGIONAL FRACTURE COMMITTEES 

The meeting of the National and Regional 
Fracture Committees, with Dr. Robert H. Ken- 
nedy, of New York, chairman of the National 
Committee, presiding, ■will be held on Thursday 
afternoon at the Copley-Plaza Hotel, when this 
assembly of surgeons will discuss the activities of 
the respective groups. Working in co-operation 
with the American Red Cross, other local organ- 
izations and public officials, these committees 
have exerted great influence in improving meth- 
ods and facilities for the transportation of the 
injured. They have also made a concerted eflort 
to improve the treatment of fractures in the hos- 
pitals of many communities. Pertinent problems 
will be discussed at the meeting of these com- 
mittees. 

ANNUAL MEETING OF COMMITTEES 

The annual meetings of the State and Provin- 
cial Judiciary, Credentials, and Executive Com- 
mittees will be held on Wednesday morning in 
John Hancock Hall. These committees have an 
important function to perform in the College. 
The Credentials Committees and the Committees 
on Applicants constitute one of the largest and 
most carefully deliberate accrediting bodies which 
exist in the medical profession. Through this 
organization the standards of fellowship are 
maintained and each fellow of the College has a 
definite responsibility in this work. All members 
of these committees are urged to attend this im- 
portant meeting. 

ANNUAL MEETING OF FELLOWS 

The annual meetings of the governors and 
fellows will be held on Thursday afternoon in the 
ballroom of the Copley-Plaza Hotel. The American 
College of Surgeons has been a potent force which 
has not only raised the professional and ethical 
standards of surgery, but has also promoted good 
hospitalization and general improvement in the 


practice of medicine in the United States and 
Canada. Each fellow of the College has a .personal 
part in this work and may extend its influence 
materially in his local community. Hospital stand- 
ardization alone offers him unlimited opportunity 
to provide better medical care for his patients in 
the hospital in which he works through continuous 
progress in applying the principles of the mini- 
mum standard. Other activities of the College 
have also received wide recognition by profes- 
sional groups and the public as well, and together 
they present a vast educational program. 

The annual meeting of the fellow's affords offi- 
cials of the College an opportunity to report on 
the wmrk of the organization and to receive sug- 
gestions from those who have made possible the 
conduct of these activities. Every fellow of the 
College will want to attend this important meeting . 

MEDICAL MOTION PICTURES 

Visual education plays an increasingly impor- 
tant r&le in the education of the surgeon. In 
recognition of this fact, an enlarged program of 
surgical motion pictures will be presented at 
headquarters which wall include the latest avail- 
able films on a variety of subjects. Schedules will 
be arranged so as not to conflict v’ith the clinical 
program at hospitals or the scientific sessions, and 
will include both sound and silent, and color films, 
all of which have been approved by the Com- 
mittee on Medical Motion Pictures of the College. 

HOSPITAL CONFERENCES 

The Congress will open on Monday morning at 
10:00 o’clock with the first session of the twenty- 
fourth annual Hospital Standardization Confer- 
ence in the ballroom of the Copley-Plaza Hotel. 
The report of the 1941 hospital standardization 
survey— official announcement of the list of ap- 
proved hospitals and hospitals approved for 
graduate training in surgery — wall be made at 
this session. Dr. Evarts A. Graham, of St. Louis, 
president of the College, will preside. In addition 
there wall be interesting discussions on the sub- 
jects of “Medical Preparedness,” “The Preser- 
vation of Our Voluntary System of Hospitals,” 
and “Maintaining the Control and Quality of the 
Professional Work in the Hospital.” On Monday 
afternoon a panel discussion will deal wath the 
timely subject of “Meeting the Problems of Ren- 
dering Adequate Care of the Patient and Main- 
taining Quality Standards of Service During the 
Present Period of Preparedness and National 
Emergency,” with Dr. Nathaniel W. Faxon, of 
Boston, presiding. 

Of special interest to surgeons, as ivell as hospi- 
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I3I personnel, will be a series of panel discussions 
dealing with the efficient organization of the 
hospital. On Tuesday morning four panel discus- 
sions will deal with the essentials for efficiency of 
the hospital in (1) the Obstetrical Department, 
Dr. Harvey R. Matthews, Brooklyn, presiding; 
(2) the Orthopedic Department, Dr. Henry H. 
Kessler, Newark, New Jersey, presiding; (3) Or- 
ganization and Functioning of the Medical Staff, 
Dr. Joseph C. Doane, Philadelphia, presiding; and 
(4) the Department of Anesthesia, Dr. Ralph T. 
Knight, Minneapolis, presiding. Two additional 
panel discussions will be held on Thursday morn- 
ing; one on the “Essentials Pertaining to an 
Efficient Department of Urology” will be led by 
Dr. George F. Cahill, New York, and the other, 
"Essentials Pertaining to an Efficient Department 
of Ophthalmology and Otolaryngology." by Drs. 
Conrad Behrens and Marvin Jones, of New York. 

In preparing this portion of the program, 
organizations representing the specialty groups 
have been invited to participate. Special consid- 
eration will be given ia this series of meetings to 
the important subject of graduate training in 
surgery. It is hoped that through this means the 
fellows of the College may become better ac- 
quainted with its program of hospital activities, 
which is aimed at improvement of the environ- 
ment in which the surgeon is working— the hos- 
pital. 

On Thursday afternoon, Dr. Robin C. Buerki, 
of Philadelphia, will lead a round-table conference 
on “Pertinent Problems Emanating from a Com- 
plete Survey of the Hospital rield.” An ample op- 
portunity will be given those present to submit 
questions which are not on the special program. 

The entire program as detailed in the following 
pages will hold great interest for members 0/ 
medical staffs, trustees, administrators, and other 
hospital personnel. On Tuesday afternoon several 
pertinent subjects will be presented including 
“The Organization of a Blood Transfusion De- 
partment in a General Hospital," by Drs. Leo M. 
Zimmerman and Sidney O Levinson, Chicago. 
Following these papers a sound motion picture on 
the subject of “The Proper Use and Care of Hypo- 
dermic Needles" will be shown. Tuesday eve- 
ning’s session will be of particular interest to hos- 
pital trustees when the subject of the panel dis- 
cussion will be “The Hospital Trustee in His 
Relationships and Responsibilities," led by Ray- 
mond P. Sloan, of New York. 

On Wednesday morning, a joint session with 
the American Association of Medical Record 
Librarians will be held, with Dr. Robin C. Buerki, 
of Philadelphia, presiding. Wednesday evening 


vrill be given over to the showing of medical 
motion pictures for hospital personnel, including 
a new film, “White Battalions— Serving All Man- 
kind.” 

_ ForWednesday afternoon a series of demonstra- 
tions in the local hospitals has been arranged. 
Those who are acquainted with Boston are fully 
aware of the inspiration furnished by the privilege 
of inspecting one of the country’s greatest hos- 
pital centers. Those who have not had that priv- 
ilege have a memorable experience in store. 

At both the Clinical Congress and the sectional 
meetings of the College during recent years, the 
breakfast hospital conferences have been espe- 
cially well attended. In Boston, such a conference 
will be held on Tuesday morning when there will 
be a “Forum on Fundamental Problems of Hospi- 
tal Administration,” sponsored by the American 
College of Hospital Administrators, in co-opera- 
tion with the American College of Surgeons. 

On Wednesday morning, the breakfast confer- 
ence will be sponsored by the Boston Medical 
Record Librarians Association, in co-operation 
with the College, when there will be held a 
“Forum on Fundamental Considerations in the 
Art and Science of Medical Record Keeping.” 
The Thursday morning breakfast conference will 
be devoted to hospital public relations. The plan 
is to allow each speaker ten minutes to present his 
subject, following which everyone will be called 
upon to give his reaction to the problem under 
discussion. Attendance at these meetings will 
necessarily be limited and arrangements will he 
made for advance registration. 

One of the most important features of the hos- 
pital conference will be the daily consultation 
service from 4 130 to 6:00 p m. This service affords 
an opportunity for everyone attending the meet- 
ing to consult with recognized leaders in the hos- 
pital field on any question or problem on which 
specific information is desired. 

ADVANCE RECISTRATIOV 

The hospitals and medical schools of the Bos- 
ton area afford accommodations for 3 large num- 
ber of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to the number that C3n be comfortably 
accommodated at the clinics. The limit of attend- 
ance will be based on a survey determining the 
available facilities in the participating hospitals 
and schools. It is expected, therefore, that sur- 
geons who wish to attend the Congress will reg- 
ister in advance A registration fee will be re- 
quired in order to provide funds with which _ to 
meet expenses of the meeting. A formal receipt 
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will be issued to each surgeon registering in ad- 
vance which will be exchanged for a general ad- 
mission card upon presentation at headquarters 
during the Congress. This card, which is not trans- 
ferable, must accompany all requests for clinic 
tickets and be presented for admission to the 
scientific sessions. 

A resolution adopted by the Board of Regents 
provides that the registration fee for fellows of 
the College and endorsed junior candidates shall 
be $5.00; that no fee for the 1941 Clinical Congress 
shall be required of initiates (class of 1941); that 
the fee for surgeons who are not fellows, attending 
as invited guests of the College, shall be $10.00. 

As in previous years, admission to clinics and 
demonstrations in the hospitals and certain of the 
scientific meetings at headquarters will be con- 
trolled by means of tickets. This plan provides 
for the distribution of visiting surgeons at the 
various clinics and other meetings, and helps to 
insure against overcrowding. The number of 
clinic tickets issued will be limited in each case to 
the capacity of the room in which the clinic is 
held. It should be pointed out that the clinical 
program as published in the following pages and 
also in the official program to be distributed at the 
Congress, obviously cannot include all of the de- 
tailed information regarding operative clinics and 
demonstrations scheduled for the various hos- 
pitals. The complete and final program will be 
provided from day to day, posted in the form of 
bulletins at headquarters each afternoon for the 
succeeding day, and published in the Daily Clin- 
ical Bulletin for distribution each morning. Visit- 
ing surgeons are urged to consult the bulletins 
posted at headquarters and the Daily Clinical 
Bulletin in selecting the clinics they wish to 
attend, and in making requisitions for clinic 
tickets. Co-operation in making the clinic ticket 
plan a success will be greatly appreciated. 

HEADQUARTERS AND TECHNICAL EXHIBITION 

Headquarters for the Congress will be estab- 
lished at the Statler and Copley-Plaza Hotels 
where there are ample facilities for accommo- 
dating the Congress. All of the public rooms have 
been reserved for the exclusive use of the College 
during the five-day meeting. Registration for 
visiting, surgeons and their ladies, the Technical 
Exhibition, executive offices of the College, and 
certain scientific sessions and medical motion pic- 
ture exhibitions will be located in the Statler 
Hotel. Registration for those attending the hos- 
pital conference, exhibits of College activities, and 
the morning, afternoon, and evening hospital con- 
ferences will be located in the Copley-Plaza Hotel. 


The evening scientific sessions on Tuesday, Wed- 
nesday, and Thursday wall also be held at the 
Copley-Plaza. 

The Technical Exhibition, registration desk for 
attending surgeons, clinic ticket and information 
bureau will be located in the ballroom on the mez- 
zanine floor of the Statler Hotel. Additional space 
for the exhibition will be provided in the Assembly 
Room and the mezzanine lounge adjacent to the 
ballroom. Leading manufacturers of surgical in- 
struments and supplies, sutures, dressings, phar- 
maceuticals, operating room equipment of all 
kinds, and publishers of medical books will be 
represented in the exhibition. It will provide an 
opportunity for surgeons and hospital visitors to 
carefully inspect the finest modem products of 
all those industries which are helping to improve 
the service of hospitals and surgeons. 

REGISTRATION FOR VISITING LADIES 

A registration desk and information bureau for 
the visiting ladies will be established on the mez- 
zanine floor of the Statler Hotel, under the spon- 
sorship of the ladies of the Women’s Auxiliary. 
An invitation is extended to wives, daughters, and 
friends of fellows attending the Clinical Congress 
to register and avail themselves of the information 
bureau which will be open daily during the Con- 
gress, offering assistance in locating visiting 
friends, shopping, sight-seeing and other matters. 

SPECIAL TRAIN TO BOSTON VIA 
NEW YORK CENTRAL LINES 

For the convenience of surgeons living in the 
central, western, southwestern and northwestern 
states, wffio will attend the Clinical Congress in 
Boston, arrangements are being made by lie New 
York Central Lines to provide a special train leav- 
ing Chicago at 1 p.m. on Sunday, November 2, 
arriving in Boston at 9 a.m. on "Monday. This 
special train will be equipped with cars of latest 
design, including club, lounge, observation, room 
cars of all tjyes and standard Pullman cars. No 
extra fare will be charged. Fellows are urged to 
make their reservations for this special train at 
the earliest possible date, making application to 
the office of the Assistant General Passenger 
Agent, New York Central Lines, LaSalle Street 
Station, Chicago. 

RAILROAD FARES 

As no special rates have been authorized by 
the railroads of the United States or Canada for 
the 1941 Clinical Congress in Boston, in accord- 
ance with the policy adopted by the railroads, no 
certificates wall be required. However, round-trip 
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taj personnel, will be a series of panel discussions 
dealing with the efficient organization of the 
hospital. On Tuesday morning lour panel discus- 
sions will deal with the essentials lor efficiency of 
the hospital in (i) the Obstetrical Department, 
Dr. Harvey R. Matthews, Brooklyn, presiding; 
(j) the Orthopedic Department, Dr. Henry II. 
Kessler, Newark, New Jersey, presiding; (3) Or- 
ganization and Functioning of the Medical Stall, 
Dr. Joseph C. Doane, Philadelphia, presiding; and 
(4) the Department of Anesthesia, Dr. Ralph T. 
Knight, Minneapolis, presiding Two additional 
panel discussions will be held on Thursday morn- 
ing; one on the "Essentials Pertaining to an 
Efficient Department of Urology” will be led by 
Dr. George F. Cahill, New York, and the other, 
"Essentials Pertaining to an Efficient Department 
of Ophthalmology and Otolaryngology,” by Drs. 
Conrad Behrens and Marvin Jones, of New York. 

In preparing this portion of the program, 
organizations representing the specialty groups 
have been invited to participate. Special consid- 
eration will be given in this series of meetings to 
the important subject of graduate training in 
surgery. It is hoped that through this means the 
fellows of the College may become better ac- 
quainted with its program of hospital activities, 
which is aimed at improvement of the environ- 
ment in which the surgeon is working— the hos- 
pital. 

On Thursday afternoon, Dr. Robin C. Buerki, 
of Philadelphia, will lead a round-table conference 
on "Pertinent Problems Emanating from a Com- 
plete Survey of the Hospital Field.” An ample op- 
portunity will be given those present to submit 
questions which are not on the special program. 

The entire program as detailed in the following 
pages will hold great interest for members of 
medical staffs, trustees, administrators, and other 
hospital personnel. On Tuesday afternoon several 
pertinent subjects will be presented including 
“The Organization of a Blood Transfusion De- 
partment in a General Hospital,” by Drs Leo M. 
Zimmerman and Sidney O. Levinson, Chicago. 
Following these papers a sound motion picture on 
the subject of “The Proper Use and Care of Hypo- 
dermic Needles” will be shown Tuesday eve- 
ning’s session will be of particular interest to hos- 
pital trustees when the subject of the panel dis- 
cussion will be “The Hospital Trustee in His 
Relationships and Responsibilities,” led by Ray- 
mond P. Sloan, of New York. 

On Wednesday morning, a joint session with 
the American Association of Medical Record 
Librarians will be held, with Dr Robin C. Buerki, 
of Philadelphia, presiding. Wednesday evening 


will be given over to the showing of medical 
motion pictures for hospital personnel, including 
a new film, “White Battalions— Serving All Man- 
kind.” 

_ For Wednesday afternoon a series of demonstra- 
tions in the local hospitals has been arranged 
Those who are acquainted with Boston are fully 
3 ware of the inspiration furnished by the privilege 
of inspecting one of the country’s greatest hos- 
pital centers. Those who have not had that priv- 
ilege have a memorable experience in store 

At both the Clinical Congress and the sectional 
meetings of the College during recent years, the 
breakfast hospital conferences have been espe- 
cially well attended. In Boston, such a conference 
will be held on Tuesday morning when there will 
be a “Forum on Fundamental Problems of Hospi- 
tal Administration,” sponsored by the American 
College of Hospital Administrators, in co-opera- 
tion with the American College of Surgeons. 

On Wednesday morning, the breakfast confer- 
ence will be sponsored by the Boston Medical 
Record Librarians Association, in co-operation 
with the College, when there_ will be held a 
“Forum on Fundamental Considerations in the 
Art and Science of Medical Record Keeping" 
The Thursday morning breakfast conference will 
be devoted to hospital public relations. The plan 
is to allow each speaker ten minutes to present his 
subject, following which everyone will be called 
upon to give bis reaction to the problem under 
discussion. Attendance at these meetings will 
necessarily be limited and arrangements will be 
made for advance registration. 

One of the most important features of the hos- 
pital conference will be the daily consultation 
service from 4:30 to 6 - oo p m. This service affords 
an opportunity for everyone attending the meet- 
ing to consult with recognized leaders in the hos- 
pital field on any question or problem on which 
specific information is desired. 

ADVANCE REGISTRATION 

The hospitals and medical schools of the Bos- 
ton area afford accommodations for a large num- 
ber of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to the number that can be comfortably 
accommodated at the clinics The limit of attend- 
ance will be based on a survey determining the 
available facilities in the participating hospitals 
and schools. It is expected, therefore, that sur- 
geons who wish to attend the Congress will reg- 
ister in advance A registration fee will be re- 
quired in order to provide funds with which to 
meet expenses of the meeting. A formal receipt 
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PROGRAMS FOR EVENING SESSIONS 

Presidential Meeting and Convocation — Monday, S:oo p.m. — Symphony Hall 

Evarts A. Graham, M.D., St. Louis; President, American College of Surgeons, Presiding. 

Processional— Officers, Regents, and Honorary Guests. 

Invocation. 

Address of Welcome. Leland S. McKittrick, M.D., Boston; Chairman, Committee on Arrangements. 
Introduction of Foreign Guests. Arthur W. Allen, M.D., Boston; Vice Chairman, Board of Regents. 
Address of Retiring President: American Surgery in a Changing World. Evarts A. Graham, M.D., St. 
Louis. 

Inauguration of Officers: 

President: W. Edward Gallie, M.D., Toronto. 

First Vice President: Clarence G. Toland, M.D., Los Angeles. 

Second Vice President: Albert C. Furstenberg, M.D., Ann Arbor. 

Presentation of Initiates for Fellowship. Irvin Abell, M.D., Louisville; Chairman, Board of Regents. 
Conferring of Fellowships by the President. W. Edward Gallie, M.D., Toronto. 

Conferring of Honorary Fellowships. The President. 

Medical Records Prize Award. 


Tuesday, S:oo p.m.— Ballroom, Copley-Plaza Hotel 

Clarence G. Toland, M.D., Los Angeles, Vice-President, American College of Surgeons, Presiding. 
Annual Oration on Surgery: Some Lessons Learned in the Great War. W. Edward Gallie, M.D., 
Toronto. 

Use of Female Sex Hormones in Clinical Practice. Edwin C. Hamblen, M.D., Durham, N. C. 

The Prevention and Treatment of Tetanus. Warfield M. Firor, M.D., Baltimore. 

The Care of the Slightly Wounded. William Darrach, M.D., New York. 


Wednesday, S:oo p.m. — Ballroom, Copley-Plaza Hotel 

W. Edward Gallie, M.D., Toronto, President, American College of Surgeons, Presiding. 

On the Surgical Problems of Modern Warfare. Rear Admiral Gordon Gordon-Taylor, Surgeon, Royal 
Navy, O.B.E., F.R.C.S. (Eng.), London, England. 

Endocrine Aspects of Chronic Cystic Mastitis. Howard C. Taylor, Jr., M.D., New York. 

Penetrating Wounds of the Heart and Pericardium. R. Arnold Griswold, M.D., and C. H. Maguire, 
M.D., Louisville. 

Oration on Fractures arid Other Traumas: The General Sugeon’s Approach to Problems Presented by 
Fractures and Other Traumas. Walter Estell Lee, M.D., Philadelphia. 


Thursday, 8:00 p.m . — Ballroom, Copley-Plaza Hotel 

Arthur \\. Allen, M.D., Boston, Vice-Chairman, Board of Regents, American College of Surgeons, 
Presiding. 00, 

Functional Disturbances of the Hepatic and Choledochous Ducts. Professor Pablo Luis Mirizzi, M.D., 
Cordoba, Argentina. ’ ’ 

Carcinoma of the Stomach (Diagnostic Methods and Therapy). Howard K. Gray, M.D., Rochester, Minn. 
Non-penetrating Wounds of the Abdomen. W. L. Estes, Jr., M.D., Bethlehem, Pa. 

Adrenal Cortical Tumors; the Types of Non-hormonal and Hormonal Tumors. George F. Cahill, M.D., 
New York. ’ ’ 

Evaluation of Blood and Blood Substitutes. Alfred Blalock, M.D., Nashville. 
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tickets to Boston, sold at less than double the 
regular one-way fare, will be available from points 
in the United States and Canada. Return limit 
privileges of such round-trip tickets are liberal but 
are not uniform in all sections of the country. In 
most instances the return limit is 30 days or more. 
Surgeons planning to attend the Congress should 
consult local ticket agents several days in advance 
of the date of the meeting for complete informa- 
tion as to fares, routes, stopover privileges, etc. 

BOSTON HOTELS AND THEIR SATES 
In addition to the headquarters hotels, the 
Statler and Copley-Flaza, there are a number of 
first-class hotels within a short distance of head- 
quarters These will provide ample facilities at 
reasonable rates. It is suggested that reservations 
for hotel accommodations be made well in ad- 
vance of the meeting. The following hotels are 
recommended by the committee: 


COMMITTEE O.V ARRANGEMENTS 


Bellevue, si Beacon Street t} 00 

Bradford, *75 Treraont Street 3 00 

Brunswick, jso Boylston Street 3 00 

Buckminster, 645 Beacon Street . s 50 

Copley-Plaza, 138 St James Avenue 4 00 

Copley Square, 47 Huntington Avenue 2 75 

Kenmore, 490 Commonwealth Avenue 3 so 

Lenox, Exeter Street 3 00 

Lincolnshire, 20 Charles Street 3 00 

Parker House, 60 School Street 3 50 

Ritz-Carlton, 13 Arlington Street 5 °° 

Sheraton, 91 Bay State Road 3 00 

Somerset, 400 Commonwealth Avenue 3 50 

Statler, Park Square 3 5° 

Touraine, 62 Boylston Street 3 50 

Vendome, 160 Commonwealth Avenue 3 00 

Westminster, 124 St James Avenue 2 50 


Leland S McKit trick 
Chairman 
Richard H Sweet 
Secretary 
Arthur W. Allen 
Edward D Churchill 
Howard M Clute 
E Granville Crabtree 
Elliott C. Cutler 
Frederick C Irving 
William E. Ladd 


Frank II Lahey 
Charles C. Lund 
Donald Munro 
Charles G Muter 
Frank R Ober 
Robert B. Osgood 
Frank A Pemberton 
George L. Tobey, Jr 
Frederick H Verhoeff 
Irving J Walker 
Shields Warren 


HOSPITAL5 AND REPRESENTATIVES 
Beth Israel Hospital— Jacob Fine 
Beverly Hospital— Richard E Alt 
Evangeline Booth Maternity Hospital— W J McDonald 
Boston City Hospital— Otto J Hermann 
Boston Lying in Hospital— Frederick C Irving 
Peter Bent Brigham Hospital— Elliott C Cutler 
Robert Breck Brigham Hospital — John G Kuhns 
Carney Hospital — A. M Fraser 
Children's Hospital— Thomas H Lanman 
Corey Hill Hospital— Richard H Overholt 
Faulkner Hospital— E. L Young 
Free Hospital for Women— Frank A Pemberton 
Colin P. Huntington Memorial Hospital— C C. Simmons 
Lakeville State Sanatorium— George W VanGorder 
Malden Hospital— E J Reynolds 
Massachusetts Eye and Ear Infirmary— F H Verhoeff 
Massachusetts General Hospital— Arthur W Allen 
Massachusetts Memorial Hospitals— Frank E Barton 
New England Baptist Hospital— N W Swinton 
New England Deaconess Hospital— B P Colcock 
New England Hospital for Women and Chddren— 
L. D Adams 

New England Medical Center— Samuel H Proger 
Newton Hospital— E D Leonard 
Palmer Memorial Hospital— Leland S. McKittrick 
Pondvdle Hospital— E JI Daland 
St Elizabeth’s Hospital— Joseph Stanton 
Salem Hospital— Walter G Phippen 
United States Marine Hospital— R L Waugh 
United States Naval Hospital— J J A McMuIlin 
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PROGRAMS FOR EVENING SESSIONS 

Presidential Meeting and Convocation— Monday, S:oo p.m.— Symphony Hall 

Evarts A. Graham, M.D., St. Louis; President, American College of Surgeons, Presiding. 

Processional— Officers, Regents, and Honorary Guests. 

Invocation. 

Address of Welcome. Leland S. McKittrick, M.D., Boston; Chairman, Committee on Arrangements. 
Introduction of Foreign Guests. Arthur W. Allen, M.D., Boston; Vice Chairman, Board of Regents. 
Address of Retiring President: American Surgery in a Changing World. Evarts A. Graham, M.D., St. 
Louis. 

Inauguration of Officers: 

President: W. Edward Gallie, M.D., Toronto. 

First Vice President: Clarence G. Toland, M.D., Los Angeles. 

Second Vice President: Albert C. Furstenberg, M.D., Ann Arbor. 

Presentation of Initiates for Fellowship. Irvin Abell, M.D., Louisville; Chairman, Board of Regents. 
Conferring of Fellowships by the President. W. Edward Gallie, M.D., Toronto. 

Conferring of Honorary Fellowships. The President. 

Medical Records Prize Award. 


Tuesday, S:oo p.m.— Ballroom, Coplcy-Plaza Hotel 

Clarence G. Toland, M.D., Los Angeles, Vice-President, American College of Surgeons, Presiding. 
Annual Oration on Surgery: Some Lessons Learned in the Great War. W. Edward Gallie, M.D., 
Toronto. 

Use of Female Sex Hormones in Clinical Practice. Edwin C. Hamblen, M.D., Durham, N. C. 

The Prevention and Treatment of Tetanus. Warfield M. Firor, M.D., Baltimore. 

The Care of the Slightly Wounded. William Darrach, M.D., New York. 


Wednesday, S:oo p.m. — Ballroom, Coplcy-Plaza Hotel 

W. Edward Gallie, M.D., Toronto, President, American College of Surgeons, Presiding. 

On the Surgical Problems of Modern Warfare. Rear Admiral Gordon Gordon-Taylor, Surgeon, Royal 
Navy, O.B.E., F.R.C.S. (Eng.), London, England. 

Endocrine Aspects of Chronic Cystic Mastitis. Howard C. Taylor, Jr., M.D., New York. 

Penetrating Wounds of the Heart and Pericardium. R. Arnold Griswold, M.D., and C. H. Maguire, 
M.D., Louisville. 

Oration on Fractures arid Other Traumas: The General Sugeon’s Approach to Problems Presented by 
Fractures and Other Traumas. Walter Estell Lee, M.D., Philadelphia. 


Thursday, 8:00 p.m. — Ballroom, Copley-Plaza Hotel 

Arthur^ W. Allen, M.D., Boston, Vice-Chairman, Board of Regents, American College of Surgeons, 

Functional Disturbances of the Hepatic and Choledochous Ducts. Professor Pablo Luis Mirizzi, M.D., 
Cordoba, Argentina. ’ 

Carcinoma of the Stomach (Diagnostic Methods and Therapy). Howard K. Gray, M.D., Rochester, Minn. 
Non-penetrating Wounds of the Abdomen. W. L. Estes, Jr., M.D., Bethlehem, Pa. 

Adrenal Cortical Tumors; the Types of Non-hormonal and Hormonal Tumors. George F. Cahill, M.D., 
New York. ’ ’ 

Evaluation of Blood and Blood Substitutes. Alfred Blalock, M.D., Nashville. 
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PROGRAMS FOR EVENING SESSIONS 

OPHTHALMOLOGY 
Tuesday, 8 -00 p.m — Room B, Slallcr Hotel 
Edwin- B. Dcnpiiy, M.D., Boston, Presiding 
Symposium: Surgery of Heterophoria and Heterotropia. 

Preoperative Diagnosis and Treatment. James W. White, M.D , New York. 

Trends in the Surgery of Heterotropia. Proffssor Moacyr Eyck Alvaro, M.D., Sao Paulo, Brazil. 
Surgical Management of Heterophoria. Derrick T. Vail, Jr , M.D , Cincinnati. 

Results of Operation and Causes of Failure William Thornwall Davis, M D , Washington. 

Thursday, 8.00 p m.—Room B, Staller Hotel 

Lawrence T. Post, M.D , St. Louis, Member, Advisory Council for Ophthalmology, American College of 
Surgeons, Presiding. 

Symposium; Principles of Ophthalmic Surgery. 

Surgical Anatomy of the Eye F Bruce Fralicx, M D , Ann Arbor, Mich- 
Refinements of General Surgical Technique as Applied to Ophthalmology. Conrad Blrens, M D , 
New York 

Management of Surgical Complications Thomas D Alien, M.D., Chicago. 

OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 

Wednesday, S'oo p m.—Room A, Staller Hotel 
Harry S. Gradlf, M D , Chicago, Regent, American College of Surgeons, Presiding 
Symposium: Neurological Surgery as Related to the Eye and Ear 

Intracranial Infections and Their Spread from the Ear and from the Sinuses Albert C. Furstenberc, 
M.D , Ann Arbor, Mich. 

Retrobulbar Neuritis in Relation to Sinus Disease James B Costen, M D., St Louis. 

Tumors of the Acoustic Nerve Byron Stookey, M D , New York 
Major Surgery of the Orbit. Howard C. Natfziger, M.D , San Francisco 

Interpretation of Perimetric Fields of Vision as Manifested in Intracranial Disease. Albert D 
Ruedemann, M D , Cleveland 

OTORHINOLARYNGOLOGY 
Tuesday, 8 00 p.m —Room A, Staller Hold 

Albert C Furstenberc, M D , Ann Arbor, Mich , Vice-President, American College of Surgeons, Presid- 
ing. 

Sulfonamide Drugs in the Treatment of Suppurative Otitis Media and Mastoiditis James H Maxwell, 
M D , Ann Arbor, Mich 

Refinements in the Technique of Laryngectomy Waituan F. Zin.v, M D , Baltimore 
The Otology of Craniocerebral Injuries William E Grove, hi D , Milwaukee, Wis 

Thursday, 8.0a P t* —Room A , Steelier Hotel 
Harris F. Mosher, M D , Boston, Presiding 
Symposium. The Salivary Gland 

Emeu and Locally Mal.gnanl l.mo tom O. Siotlftov, M.D , Galvcaton, Tea. 

Malignant Tumors LeRoy A Schall, M D , Boston 
Infections August L. Beck, M D , New Rochelle, N Y 
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PROGRAMS FOR AFTERNOON SESSIONS 

CANCER SYMPOSIUM 

Tuesday, : p.m.— Ballroom, Coplcy-Plaza Hold 

Frank E. Adair, M.D., New York, Chairman, Cancer Committee, presiding. 

Radical Surgical Treatment for Carcinoma of the Cardiac End of the Stomach. John H. Oarlock, M.D., 
New York. 

Precanccrous Lesions. Cornelil's P, Rhoads, M.D., New \ ork. 

Trends in Cancer Research. Carl Vor.c.Ti.iN, Ph.D., Bcthcsda, Md. 

Standard Classified Nomenclature of Diseases and Operations, with Especial Reference to Tumors. Edwin 
P. Jordan, M.D., Chicago. 

The Role of the Radiologist in the Cancer Clinic. George W. Holmes, M.D., Boston. 


SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 

H Yrfucjdev. 2:00 p.m . — Ballroom, Coplcy-Plaza Hotel 

Robert H. Kennedy, M.D., New York; Chairman, Committee on Fractures and Other Traumas, Presiding. 
Gunshot Wounds of the Abdomen. Ambrose II. Storck, M.D., New Orleans. 

A Critical Survev of Ten Years’ Experience with Fractures of the Neck of the Femur. Mather Cleveland, 
M.D., New York. 

Factors in the Choice of Material for Bone Plates and Screws. Charles S. Venable, M.D., San Antonio, 
Texas. 

Treatment of Burns. Grover C. Penberthy, M.D., Detroit. 

Results in Cases of Compound Fractures Followed by Osteomyelitis. Stanton K. Livingston, M.D., 
Veterans Administration Facility, White River Junction, Vermont. 


ASSEMBLY OF INITIATES 

Monday, 3:00 p.m.— John Hancock Hall, po St. James Avenue 

Evarts A. Graham, M.D., St. Louis, President, Presiding. 

Processional— Officers, Regents, and Governors. 

Opening Remarks. Evarts A. Graham, M.D., St. Louis, President. 

The Program of the American College of Surgeons. Albert O. Singleton, M.D., Galveston, Vice President. 
The Department of Clinical Research: Cancer; Fractures and Other Traumas; Bone Sarcoma; Hall of the 
Art and Science of Surgery. Bowman C. Crowell, M.D., Chicago, Associate Director. 

Hospital Standardization; Sectional Meetings; Graduate Training in Surgerv; Library and Department of 
Literary Research. Malcolm T. MacEachern, M.D., Chicago, Associate Director. ‘ ’ 

The Fellowship Pledge. Recital by Initiates. 

Greetings to the Initiates. W. Edward Gallik, M.D., Toronto, President-elect. 

Fellowship in the College. Irvin Abell, M.D., Louisville, Chairman, Board of Regents. 

Signing of the Fellowship Roll. The Initiates. 

Reception by the Officers and Regents for the Fellows and Initiates and members of their families. 
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Wednesday, 3-30 to 3:00 p m — Staffer Hotel 
Room B, Mezzanine Floor 

Graduate Training in Surgery in Hospitals (Second Session) Robin C Buerki, MD„ fhiladclohia 
Presiding, ^ ' 

Collaborators. David II. Ballon, M D., Montreal; George F. Cahill, M D , New York Edwaro 
D Churchill, M D , Boston, John R. Fraser, M.D , Montreal, W. Edward Gallic M.D 
Toronto; Harry S Gradlf, M D., Chicago, Dallas B Phemister, M D., Chicago, Stanley t' 
Seecer, M.D., Milwaukee, Wis ; Philip D. Wilson, M D , New York. 

Georgian Room, Mezzanine Hour 

Postoperative Pulmonary Complications. Leo Elofsser, M.D , San Francisco, Presiding 

Collaborators; Henry K. Beecher, M.D .Boston, Stuart W. Harrington, M D., Rochester, Minn • 
Richmond L. Moore, M D., New York. ’ 


Room A, Mezzanine Floor 

Disruption of Abdominal Wounds. Frank Glenn, M.D., New York, Presiding 

Collaborators: Lawrence S. Fallis, M.D , Detroit; L. Kraeer Ferguson, M.D, Philadelphia; 
Huger P. Jenkins, M D , Chicago. 

Room C, Mezzanine Floor 

Continuous Spinal Anesthesia. William T. Lemmon, M D , Philadelphia, Presiding 

Collaborators- H. II. Bradshaw, M D , Winston-Salem, N. C.; Ralph T, Knight, M.D , Minneapolis; 
Edward B Tuohy, M D., Rochester, Minn. 


Thursday, 330 to 5:00 p m.—Statlcr Hole! 

Room C, Mezzanine Floor 

Treatment of Chronic Cervicitis George II Gardner, M.D , Chicago, Presiding 

Collaborators- John C Burch, M D , Nashville, J Mason IIundlfy, Jr , M.D , Baltimore, Joe V 
Meigs, M D , Boston 


Room A, Mezzanine Floor 

Chemotherapy in Wound Healing Edward L Howes, M D., New York, Presiding 

Collaborators- Huger P. Jenkins, M D , Chicago, Frank L Melenfy, M.D., New York, J Ross 
Veal, M D , Washington. 

Georgian Room, Mezzanine Floor 

The Treatment of the Wound in Compound Fractures Clay Ray Murray, M D , New York, Presiding 
Collaborators. R Arnold Griswold, M D , Louisville, J Albirt Kiy, M I) , St Louis, llrNRY C 
Marblf, M D., Boston 

Room B, Mezzanine Floor 

Anesthesia for Surgical Procedures within the Upper Abdomen Ralph M I’ovell, M D , Hartford, Conn , 

Corporators- Henry K Beecher, M D , Boston, Howard K. Gray, M D , Rochester, Minn ; 
Hfnry S Ruth, M D , Menon, Pa 

Sa'U Modcrnt 

Contributions to Medical Progress through Postmortem Examinations Alan R Moritz, M D , Boston, 
Collaborators . A 0 GetTLer, Ph D , New York, Harrison S. Martland, M D , .Newark, N. J. 


Friday, 1 30 to j-oo f.m — Staffer Hotel 
Ream B, ifeitanin* Floor 

Chem.ther.py in Gemtonnnnry Infection, or in Infection, ol the Tro.t.tic Gland E.win P. Ain., M D , 
CotobJiTon &STV-U. »»r Nm, Vorlr, Gm.cn C. P««™ix, M.D., Ilo.ton 
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Room C, Mezzanine Floor 

Diseases of the Esophagus. Alton Ochsnt.r, M.D.. New Orleans, Presiding. 

Collaborators: Carl Egoers, M.D., New York; Frank II. Lakey, M.D., Boston; 
M.D., Philadelphia. 


Gabriel Tucker, 


Georgian Room, Mezzanine Floor 


The Management of the Perforated Appendix, Early and Late. 
Mich.. Presiding. 

Collaborators: J. Montgomery Dkaver, M.D., Philadelphia, 
ham, N. C.; E. Eric Larson, M.D., Los Angeles. 


Henry K. Ransom, M.D., Ann Arbor, 


Clarence E. Gardner, Jr., M.D..Dur- 


Rpom A, Mezzanine Floor 

Experience with the Miller-Abbott Tube. Allen O. Whipple, M.D., New York, Presiding. 

Collaborators: William O. Abbott, M.D., Philadelphia; Charles G. Johnston, M.D., Detroit: 
Angus McLachlin, M.D., Toronto. 


Friday, j:jo to 5:00 p.tn. — Stallcr Hotel 
Room B, Mezzanine Floor 

Fractures of the Facial Bones. Lloyd Noland, M.D., Fairfield, Ala., Presiding. 

Collaborators: Robert IL Ivy, M.D., Philadelphia; Cari. W. Waldron, M.D., Minneapolis; Charles 
II. Wilson, M.D., New Orleans. 

Georgian Room, Mezzanine Floor 

Surgical Diseases of the Colon. Charles W. Mayo, M.D., Rochester, Minn., Presiding. 

Collaborators: Thomas G. Orr, M.D., Kansas City, Mo.; Howard Patterson, M.D., New York; 
J. William Thompson, M.D., St. Louis. 


GROUP CLINICAL CONFERENCES 

OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 

Tuesday, 11:00 a.m.— Stallcr Hotel 

Surgery of Squint. John II. Dunnincton, M.D., New York, Presiding. 

Treatment of Sinus Disease in Children. Samuel Salinger, M.D., Chicago, Presiding. 

Wednesday, 11:00 a.m.—Statlcr Hold 

Surgery of the Tear Passages. Walter S. Atkinson, M.D., Watertown, N. Y., Presiding. 

Indications for Surgery of the Nose and Throat in Diabetics. Westley M. Hunt, M D New York 
Presiding. 1 ’ 

Thursday, 11:00 a.m.—Statlcr Hotel 

Surgery of the Orbit. Algernon B. Reese, M.D., New York, Presiding. 

Surgical Treatment of Deafness. Samuel J. Kopktzky, M.D., New York, Presiding. 
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ANNUAL MEETING, BOARD OF GOVERNORS 

Wednesday, 12-00 nt.—Saion, Co pley-Piaza field 
W. Edward Callie, M D., Toronto; President, American College of Surgeons, Presiding. 

Statement by the Chairman of the Board of Regents. Irvin Abell, M D., Louisville. 

Types of Problems Encountered by the Administrative Board and the Central Committee on Credentials 
and Methods of Dealing with Them: Frederic A. Besley, M D., Waukegan, Secretary; Malcolm T. 
MacEacjiesn, H D,, Chicago, Chairman, Administrative Board, Bowman C. Crowell, J[ D 
Chicago, Vice Chairman, Administrative Board. 

Discussion by the Governors and Regents. 


ADJOURNED MEETING, BOARD OP GOVERNORS 

Thursday, rjo p.m.— Ballroom, Copley -Plata Hold 
Report of Committee on Nominations to the Board of Governors. 


ANNUAL MEETING, FELLOWS OF THE COLLEGE 

Thursday, j’4$ p m — Ballroom , Coptev-Plaza Hold 

W. Edward Gallie, M D , Toronto, President, American College of Surgeons, Presiding 

Report of Committee on Nominations to the Fellows. 

Library and Department of Literary Research Miss L Marcueriete Prime, Chicago, Librarian 

Financial Report Dallas B Phemister, M.D., Chicago, Treasurer 

Departmental Reports: (a) Hospital Standardization (b) Work of Credentials Committees, Committees 
on Applicants, and Committee on History Reviews (c) State and Provincial Sectional Meetings 
(d) Medical Motion Pictures, (e) Public Relations. Malcolm T. MacEacuern, M.D., Chicago; 
Associate Director. 

Graduate Training in Surgery — General Surgery and the Surgical Specialties Dallas B Phemjster, M.D., 
Chicago; Chairman, Committee on Graduate Training in Surgery 

Hall of the Art and Science of Surgery. Georce Chile, M D., Cleveland; Chairman, Committee on the 
Hall of the Art and Science of Surgery. 

Committee on Cancer Frank E Adair, M D , New York, Chairman 

Committee on Fractures and Other Traumas. Robert If. Kennedy, M D , New York, Chairman 

Department of Clinical Research Bowman C Crowell, M D , Chicago, Associate Director. 

College Administration Frederic A Besley, M D , Waukegan, Secretary. 

Fellowship Obligations and Opportunities. Arthur W Allen, M D , Boston; Vice Chairman, Board of 
Regents 

The College in Its Relation to National Defense. Irvin Abell, M D , Louisville, Chairman, Board ol 
Regents. 
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Irvin Abell, M.D., Louisville; Chairman, Board of Regents, Presiding. 


STATE AND PROVINCIAL JUDICIARY COMMITTEES 

n'crffteirfoy, 9:30 a. in. —John Hancock Hall, go Si. James Avenue 

Statement by the Chairman of the Board of Regents. 

Selection and appointment of judiciary committees. 

Procedure in dealing with judiciary cases. 

Types of cases referred to the judiciary committees. 

Discussion by Fellows and Regents of the College. 


STATE AND PROVINCIAL EXECUTIVE COMMITTEES 

Wednesday, 10:00 a.m.—Jahn Hancock Hall, go St. James Avenue 

Statement by the Chairman of the Board of Regents. 

Sectional Meetings Held in 1941 and Plans for Sectional Meetings in 1942. 

Comments on Sectional Meetings in 1941, by the Chairmen of the Committees on Local Arrangements: 

1. Minneapolis, Minnesota. William A. Hanson, M.D. 

2. Pittsburgh, Pennsylvania. Holland H. Donaldson, M.D. 

3. Salt Lake City, Utah. Ralph T. Richards, M.D. 

Discussion by the Fellows and Regents of the College. 


CREDENTIALS COMMITTEES AND COMMITTEES ON APPLICANTS 

Wednesday, 10:30 a.m.—John Hancock Hall, go St. James Avenue 
Statement by the Chairman of the Board of Regents. 

Summary of Work of Credentials Committees and Committees on Applicants, 1941. 

Demonstration— Interviewing a Candidate for Fellowship by a Committee on Applicants. Charles S. 
Kennedy, M.D., Detroit, Chairman; Elmer R. Arn, M.D., Dayton; Frank K. Boland, M.D., 
Atlanta; Verne C. Hunt, M.D., Los Angeles; Frederic V. Hussey, M.D., Providence; Charles b! 
Puestow, M.D., Chicago; George K. Rhodes, M.D., San Francisco. 

The Junior Candidate. James E. Thompson, M.D., New York. 

Discussion by the Fellows and Regents of the College. 


FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 

Tuesday, Wednesday, Thursday, Friday, p.'jo a. m.— Ballroom, Copley-Plaza Hotel 
Owen H. Wangensteen, M.D., Minneapolis, Chairman of Committee, Presiding. 

Presentation of the results of clinical and experimental research on problems related to general surgery 
and the surgical specialties being currently conducted by the departments of surgery in many of our 
medical schools. Detailed programs for these sessions will be published in the official program and 
the Daily Clinical Bulletin. 
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medical trconli The uw of the dictaphone in securing 
mcdicil records Assisting the members of the medical 
sua by providing statistical and ether information lor 
scieatux presentations Cooperation between the med- 
ical record department and the medical library. Ideal 
setup for the medical record room Postgraduate courses 
foe medical record librarians. 

Wedntsd ty. a:jo f m —Local Hospitals 
caot'p conti arscis and CEHOvsnurtONS 
n«h Israel Hospital Cnttirs F. Il/imn, JfD. 
Director. _ 

Administration, Business .Methods, Hospital Account- 
ing, and Other Activities Sam el D Kactsvan. 
Admitting and Discharging Procedures Nats Ur If 
N Ant an. 

Operating Room Organization and .Management, Setup 
for Major Operation— Supplies. Facilities, and Per- 
sonnel. Mair c. Gruroec, R .V. 

Organuation and Management ol a Flood Bank Ben- 
j sizin' AixxanTie*, M.D. 

Boston Dispensary, fNcw England Medical Center). 
ret.se E. Wing, Director. 

Out patient Department— Organuation, Clinic Manage 
ment and Control, Admitting, and Other Administra- 
tive Procedures 1 orrn R. CavTt*«c*y and Kath 
a«ive E. It AtmrLD 

Pharmacy Service— Organuation, Management, and 
hers ice to Out patients 11* tout E. Sasdueco 
H ealth Education in an Out Patient Department 
Fiances S re* vand Ma*Y l'r*rru*\ 

Purchasing, Accounting, and Central Store Supply 
Ae#re fc Dittos. 

Boston Lying in HospitaL Wilson W Knowlton, M.D , 
Superintendent. 

Study Tour of Hospital, General Routine, Technique of 
Isolation of Obstetrical Patients, Identification of 
Infants, Care of the Premature, Technique for Main- 
tenance of Breast Feeding, Directory for Mothers' 
Milk, Other features of General Interest Gcrmx>t 

(■4U«V,K.V. 

Children'* Hospital Gloice son I. Mtxra, Director 
Administration of Blood and rlasma Transfusions to 
Infants House officer and graduate nurse 
Nursing Care of the Infant Surgical Patient Suning 

The ?few Arthur T I .egg Room lor Functional RrhabiJi 
talxjn of the Handicapped. Pool and Underwater 
hsercises, Different Method* of Phis*? therapy hr 
Children Physiotherapy Stall of Children's Hospital 
and Harvard Infantile Paralysis Committee 
Majors Memorial Hospital, Brookline (Massachusetts 
Memorial Hospitals' IICMir M rolum, MD, 
Superintendent 

Study Tour of Contagious Hospital— Technique in the 
Care of Communicable Diseases. Da. Smith 
J oseph If Pratt Diagnostic Hospital ( New England Med 
leal Center) SlMVlt r»ncr*, MD, Medical Di 
rector . 

Graduate Teaching in Medicine, Dietetics and Labora 
fory Method* S>**Vtl J'aoc.r*, M D 
Clinical Laboratory -Organization, Management, anil 
Sees irr Jmzrn Brstnrt, >15 
Massachusetts lye and Far Infirmary NatuaxrL »' 
Faxon. M I), Director 

Nursing Technique for l ye, far. and Throat Conol 
lions. Maul Sonin, R N 
Bronchosco|«c Cl.mc-OrganUat.oo, Management ol 
I'atienta, and Technical Pioeedarea. Jes*ie Stt* 
act, R N 


.Massachusetts General Hospital Nathaniel \\ Faxon 
M D , Director. 

Medical Records; Organization. .Management, and Sen • 
ice; Complete Unit Record System. Sounder System 
of Filing Cards; Folio sr-up and Fnd Results. Give 
vteve C. Chase. 

Anesthesia _ Dcpirtmenf Organuation, Management, 
and Service Ilrvav K Bcratca, hi D. 

Diagnostic Clinic A Consultative Service for Private 
Patients T Ste*ia*t Hamilton, M.D 
Massachusetts Memorial Hospitals f/evgy If. pouOCk, 
M.D , Superintendent. 

Nursery .Management, Mother*’ Milk Supply, Procedure 
and Technique in Slaking Infants’ Formulas Mlvs 

IfODGON 

Organization and Management of a Blood Bank D». 
fUiiov, 


Electrocardiographic Activities In a General HospitaL 
jAifrs.M f Aitrvr*, M D. 

New England Baptist HospitaL Gtnsctr M BOtLTtt, 
Acting Superintendent. 

Operating Room Organization and Management. Setup 
for Mayor Operation— Facilities, Supplies, Personnel 
Aum Raitach. 

Air-eonditioningin Open ting Suite Waite* I' Lovza> 
Evg and A But* Raitach 

Special Diet— Building Special Diels on House Mena 
Helen G McDonald 
C i/tShop DcssitA Want 
New England Deaconess Hospital Rev WaMTN F. 
Coot, Superintendent 

Nursing Procedure with Neurosurgical patients. Mat- 
jot it B. Davw, R.N 

Conducting a rrofitabte Pharmacy Store. How aid 

r* INGLE 

Social Service Procedures with Diabetic and Cancer Pa- 
tient* Oe*T*cde S Jauisov 
P eter Bent Brigham Hospital NoiBtar A W iuieiiz, 
NJ D , Superintendent 

Preparation of rarenfrral Solutions — Technique of Ad 
ministering Ca»l W Waltt*, M D 
Sterilization of Supplies and Instrument* Call W 
Waite*, M D 

Wednesday, 4 jo fm —Foyer, Coflry-rl in lloitl 
Consultation Service 1 

Nursing Serv ice. Mat* She f AID, R V , C ambridgr, 
Masa. 

Obstetrical Department Management 1 t ANCE-1 ' ot sc, 
Boston. 

Occupational Therapy Ltcv G Moist, DTK, 
Boston 

Outpatient Department Problems \ (• I erriamt, 
hi D , Cambridge. Mass , and SiiEtuax TnoiNDtat, 
hi I) , Boston 

Personnel Management and Personnel Retailors. 

Ft AX* I U Atrr*. Denver. Colo 
Physical Therapy Mat* NeafitT, Boston 
Public Relations Jmrnt P Lfont. MD, tjuincy. 

Mass 


If tdnetday, S 00 f m —Ami Fecoi. Cofley-Flasa HoUl 
Motion Pictures foe Hospital Personnel How We Hear. 
How tte See (sound). Food* and Nutrition (sound' 
Hrartand Circulation (sound), A New Day ideal* with 
pneumonia) (sound). Goodbye. Mr (>erm, Proper t an 
and Use of HjT* , dernuc Need’es, White llalta »>ns 
Serving AB Mankind 
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Thursday, 7:45 a.m. — Salon, Coplcy-Plaza Hotel 
Breakfast Conference on Hospital Public Relations. 
Discussion from the following aspects : 

Underlying Principles of the Public Relations Program. 

Prof. Max R. Grossman, Boston. 

The Written Word — Newspaper Publicity. Wesley 
Fuller, Boston. 

The Spoken Word— Radio Talks. Del Castillo, 
Boston. 

The Visual Way — Tours Through the Hospital and 
Motion Pictures. 

Thursday, 9:30 a.m.— Swiss Room, Coplcy-Plaza Hotel 
Panel Discussion: Essentials Pertaining to an Efficient De- 
partment of Urology in the Hospital. George F. 
Cahill, M.D., New York, leader. Collaborators: Leo 
P. Dolan, M.D., Toledo; Gilbert J. Thomas, M.D., 
Minneapolis; Georce O’Hanlon, M.D., Jersey City’, 
N.J. 

Topics for discussion: Accommodations, facilities and 
equipment of a department of urology in the hospital. 
Supervision and management of the department of 
urology. Personnel management — resident, medical 
and nursing staffs. Qualifications of the medical staff 
to do urology’. Control of the clinical work of the de- 
partment of urology. Essentials of the medical record 
in urology. Regular periodic review and analysis of the 
clinical work in urology. Follow-up and study of end 
results. Graduate training in urologic surgery. 

Thursday, 11:00 a.m. — Swiss Room, Coplcy-Plaza Hotel 
Panel Discussion: Essentials Pertaining to an Efficient De- 
partment of Ophthalmology and Otolaryngology in 
the Hospital. Conrad Berens, M.D., and Marvin F. 
Jones, M.D., New York, leaders. Collaborator: 
Lawrence T. Post, M.D., St. Louis. 

Topics for discussion: Accommodations, facilities and 
equipment of the department of ophthalmology and 


otolaryngology. Supervision and management of the 
department of ophthalmology and otolaryngology. 
Personnel of the department of ophthalmology and 
otolaryngology— resident, medical and nursing staffs. 
Qualifications of the medical staff to do ophthalmologi- 
cal and otolaryngological surgery. Control of the 
clinical work in the department of ophthalmology’ and 
otolaryngology. Regular periodic review and analysis 
of the clinical work of the ophthalmological and 
otolaryngological department. Essentials of the medi- 
cal record for ophthalmological and otolaryngological 
patients. Anesthetic service for the ophthalmological 
and otolaryngological patients. Training of interns 
and nurses in the ophthalmological and otolarymgologi- 
cal department. Graduate training in ophthalmology' 
and otolaryngology'. 

Thursday, 2:00 p.m. — Swiss Room, Coplcy-Plaza Hotel 

Round Table Conference: Administrative practices, poli- 
cies, personnel; business methods; medical staff organ- 
ization; medical staff conferences; medical records; 
diagnostic and therapeutic services; obstetrical, nurs- 
ing, food and pharmacy services; outpatient depart- 
ment; housekeeping; maintenance and utilities; hos- 
pital auxiliaries; and other practical problems. Robin 
C. Buerki, M.D., Philadelphia, and G. Harvey 
Agnew, M.D., Toronto, Ont., leaders. 

Collaborators: George O’Hanlon, M.D., Jersey City, 
N. J., Sidney G. Davidson, New Haven, Conn.; 
Lewis E. Jarrett, M.D., Richmond, Va.; E. Muriel 
McKee, R.N., Brantford, Ont.; Sister Mary Al- 
phonsus, Teaneck, N. J.; Edna H. Nelson, R.N., 
Chicago; Sister M. Patricia, O.S.B., Duluth, Minn.; 
Edna D. Price, R.N., Concord, Mass.; L. V. 
Ragsdale, M.D., Grand Rapids, Mich.; Helen 
■ Robinson, R.N., Wauseon, Ohio; Dan Traner, Lynn, 
Mass.; Frank J. Walter, Denver. 
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Jacob Fine. Cholecystectomy, transverse incision. 

L. H. Nason. Peritoneoscopy, spinal anesthesia. 

Arnold Starr. Peritoneoscopy, local anesthesia. 

Staff — 2. Dry clinic: . 

Max Davis. Ovarian tumors with endocrine effects. 

R. B. DAVmorr. Relationship of cystic disease of the 
breast to disease of the uterus and adnexa. 

L. A. Hermanson. Comparative merits of the vaginal 
smear and endometrial biopsy in diagnosis of ovarian 
function. 

S. L. Cargill. Hyperparathyroidism. 

D. D. Berlin. Carcinoma of the thyroid. 

M. F. LESSES. Complications of thyroid surgery. _ 

S. L. Cargill. Management of recurrent and persistent 
thyrotoxicosis. 

D. D. Berlin. The avoidance of complications in 
thyroid surgery. 

Scientific Exhibit — Daily 

Joseph Goodman. Pathogenic fungi in foot infections. 

H. F. Friedman. Malignant disease before and after 
treatment by radiation. 

Abraham Rudy and S. R. Muellner. Neurogenic blad- 
der in diabetes meilitus. 

Julius Loman. Action of autonomic drugs on the gastro- 
intestinal and genito-urinary tracts. 

S. A. Robins. Urethrography and cystography. 

W. S. Altman and L. A. Hermanson. Cholangiography. 
Leonard Nathan and Kurt Thoha. Cysts and tumors 
of mouth and jaw. 

Julius Loman. Cerebral arteriography. 

Arnold Starr and H. A. Frank. Venography in deep 
phlebitis of lower leg. 

S. S. Hanflig. Mechanical device for reduction of Colles’ 
fracture. 

BOSTON CITY HOSPITAL 
Staff — 2. Dry clinic: Gastric lesions. 

\Y. R. Morrison — 2. Gastrojejunocolonic fistula. 

C. W. McClure — 2:30. Gastroscopy, kodachrome pic- 
tures. 

A. R. Kimpton— 3. Cancer of stomach. 

W. R. Morrison— 3:30. Perforated peptic ulcer. 

E. E. O’Neil — 4. Transpleural approach for carcinoma 
of upper end of stomach. 

T. W. Wickham— 4:30. Cholecystitis and its relation 
to peptic ulcer. Review of six hundred cholecystec- 
tomies. 

PETER BENT BRIGHAM HOSPITAL 
Elliott C. Cutler and Robert E. Gross — 9. Opera- 
tions: Ligation of patent ductus arteriosus; pericardi- 
ectomy. 

Elliott C. Cutler and associates — 10. Symposium: 
Surgery of the heart and blood vessels. 

C. Sidney Burwell. Forms of heart disease amenable 
to surgery. 

Samuel A. Levine. Cardiac disease simulating surgical 
conditions of the abdomen and vice versa. 

Eugene C. Ereingee. Indications lor surgery for 
patent ductus arteriosus. 

Robert E. Gross. Surgical treatment of patent ductus 
arteriosus. 

Elliott C. Cutler. The technique of pericardiectomy, 
Merrill C. Sosman. The role of the roentgenologist in 
cardiac surgery. 

John Homans. Peripheral vascular disease. 

Marshall N. Fulton. Angioma of skeletal muscle. 
David Cheever — 2. Demonstration: Surgical anatomy 
of the abdomen. 


CHILDREN’S HOSPITAL 

William E. Ladd and associates— 10:30. Dry clinic: Dis- 
eases of the gastro-intestinal tract in childhood, fol- 
lowed by questions and discussion. 

William E. Ladd. Atresia, stenosis, and malrotation. 
Thomas H. Lanman. Pyloric stenosis. 

Robert E. Gross. Intussusception. 

Henry W. Hudson, Jr. Appendicitis. 

MASSACHUSETTS GENERAL HOSPITAL 
A. W. Allen and associates — S. Symposium: Gastric 
lesions. 

C. AX. Jones — 8. Medical considerations. 

A. O. Hampton and associates— 8:30. Roentgenological 
studies. 

E. B. Benedict — 8 :so. Gastroscopy and peritoneoscopy. 
C. E. Welch — 9:10. Gastric ulcer. 

Langdox Parsons— 9:30. Cancer of the stomach. 

R. H. Sweet — 9:50. Transthoracic gastrectomy. 

A. W. Allen — 10:10. Surgical procedures for gastric 
lesions. 

Staff — 10:30. Operations: Gastric resections for benign 
and malignant lesions. 

H. H. Faxon, Horatio Rogers, and associates — 9. 
Symposium: Acute appendicitis. 

Horatio Rogers. Present status; chief factors in pres- 
ent mortality rates, late diagnosis and/or treatment, 
faulty appraisal of individual patients, rigid policies 
of treatment, faulty technique, type of incision. 

W. D. Smith. Appendicitis in general medical practice. 
Horatio Rogers. Appendiceal peritonitis before local- 
ization. 

H. H. Faxon. Appendiceal peritonitis after localization. 
Champ Lyons. The rflle of bacteriology and chemo- 
therapy in appendicitis. 

R. R. Linton. Special aspects of appendicitis in young 
children. 

Staff — 11. Operative clinic. 

L. S. McKittrick and associates — 2. Symposium: Surgery 
of the colon and rectum. 

L. S. McKittrick — 2. Operations for carcinoma of the 
rectum and their indications. 

A. W. Allen — 2:20. The management of carcinoma of 
the colon. 

E. P. Hayden — 2:40. The complications of diverticulitis 
of the sigmoid and their management. 

Roy E. Mabrey — 3. The operative and non-operative 
management of internal hemorrhoids. 

Staff — 3:20. Discussion. 

Staff — 3140. Operative dime. 

Champ Lyons and Frank L. Meleney (New York)— 2. 
Dry clinic: Surgical infections. 

MASSACHUSETTS MEMORIAL HOSPITALS 
Howard M. Cldte, Clitpord D. Harvey, Charles 
Sziklas, Frank E. Barton, and Hollis L. Albright — 
8. Operative clinic: Thyroid, gall-bladder, stomach, and 
colon. 

Eleanor Ferguson, Reginald Hunt, and M. Jean- 
Black. Demonstrations: Anesthesia. 

Staff — 10. Symposium : Management of blood-bank. 
Frank E. Barton. Management of a blood-bank in a 
small hospital. 

Charles Branch. Correlation of the hospital laboratory 
with the blood-bank. 

John Scudder (New Y'ork). Studies in treatment of 
shock with plasma and serum. 

Cornelius P. Rhoads (New York). Present applica- 
tion and future development of blood substitute 
therapy. 
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F'uiuim Boitt-ia Dry tlinte. Lyttf bagraT -.V-ma 
vrrtmun with re-eul inrofvemrnt. 

F»"t F- IU*TO\— i. Deraooitration of transfusion 
service. 

buff— j. Symposium - Surgrty of the LPuty tract. 
Kvosn.es I-AWsrscz-i. Intrinsic thsriw of the liver 
lin-utiiing choVcystitl*. 

ffoun L Aunreirr — i ro Non-calculous gall bladder. 
Tnmiu J. Anclm-mo Com plications of common 
duct surgery. 

F*aM Ivcixrtvci»— j Ihiodcral drainage in dugn'v- 
w of bStary tract tLscase 

Cltrsrz* K terra — yio Liter absceri as a cause of 
prolonged (no. 

Hwi'5 11- Ctnr-jja. Stricture of the bile ducts 
NFW ENGLAND 1UTT1ST HOST1TVL 
f.II. Lahet, R.IJ CamtuS F. M At stmt, and n r 
Cou-oex — 9. Operative clinic Thyroid, stomuh.colim, 
and biliary tract. 

U. II KvttsOLr, Leo V. 1 1 ami, and M J Nicholson— 9. 
Anesthesia demonstrations Regional, spinal, continuous 
spinal, and general 

11, »>.ApA*SindN W Shinton — 1 jo Operative dirlc 
Thyroid, stomach, colon, rectum, and bDiary tract 
If H 1 vrasoLE, Lto V. IUvo, and M J \tcwjue»x— 
1 jo. Demonstrations Anesthesia 

N1AV ENGLAND Df AC.ONK5S HObPlT\L 
F. II Laucy, R II CtmitS F. Msa. shall. and B r. 
Colcock— 9 Operative clinic Thyroid, stomach, coton, 
and bilury tract 

U. 11 f.Ytasout, Leo V Hand, and M J Niciiolhox — 9 
Anesthesia demonstrations Regional, spinal, continuous 
spina), and general. 

II I) Am*' and N W. Swtvton -i jo Operative ri.nic- 
Thyroid, stomach, colon, rectum, ami bilury tract 

V. II. tvMsoir, Lto V. Hand. and M J Nicholson— 
i.iQ. PemoMtrations Arcstbesia 

I. if Lairtt, Lewis M. lit trntt, Luirt C lUarcus, 
and II J PfKTVI— ». Symposium Thyroid surrciy 
Subtotal thyroidectomy, tfuenosis of hyperthyroidism, 
dugnosis and treatment of the thyrocirdiac, compLca- 
tions following thyroid surgery, rrcrat de'eV-pmeots in 
blood Wine stud.es. 


PONDVH LF. HOSPITAL 

E. M. Dalanyi, G. \V. Taylo*, H Rocris,T.J Avu*. 
R- II. W AUJ.ce, and associates— 9. Operative throe 
Cancer. 

Stall— it. Dryelmlc: 

E. M. D mro End m ilts in cancer of the breast 
T. J Av. uu Cancer of the mouth, demonstration of 
cases 

0 tt.T*«oi Lymph node metistases 
S W a*»l.\ ami associates, pathological demonstration 
C. f- Doras and associates Roentgen demonstration 
of lone tumors 

ST. ELIZABETH'S HOSMTIL 

Staff— 9 Operative and dry clinic- 
Joserst Stanton— o Thyrouleftnmv. 
llinuti K. McGaarr— 9 Bilateral recurrent ingu.nal 
hrrria. 

JOitrn St asm v— 10 Biliary tract operation 
lawns jAvrrr.v— 10 jo Discussion of jub-dfUmd 
bursiti* and ruptured supra«pinatus tendon 
Willis* h. I>ola\— it. Wrist injuries In industry 
MiciiallE McGAtTY— ti jo. Shin grafts, demonstra 
tion or cases. 

S VLL.M IIOSI-mL 

W G I’urwx, PonauiA Nicxe«son, andS LWluo* 
—10. Dir clinic Uses and abuses of lal«vralory ami 
rocntgenofigical procedures la abdominal surgery 
K L. Ptltsov— it rrostatic aurgery with some newer 
methods of diagnostic approach. 

UNITl D STATIC JURIST. HOSPITAL 
Rnngv L. Ualgii and associates-* Operative chnic 
IfemiopUsly, indirect, direct, and femoral, appro 
dectomy , ligiuon of saphenous vein, hemorrhoidectomy 
Rirtirt L. Waicii and associates — 1 Dry clinic 

{ \*M I SrisDLra. Paraaltic appendicitis 
xvNCTit lfu-NntD lemon! hernia, a simple opera- 
tion with report of cases 
KlCTttY L. U At err Terminal Units 
Jon* A. Fa to* Rupture of spleen, delayer! hemorrhage 

UNTTTD STATES NU'Af. HOSPITAL 
J J A. McMt lux and stall— 0. Operations. 


NEW ENGLAND HOSPITAL >0R WOMEN 
AND CHILDREN 

1 llanri E. Cowan — 10 Out patient ehnica Gynecolog 
iral, medical, and pediatric. 

G I-TNTJI Jlrtiia — 10 Pathological presentation Car 
ctnoid tumor of small intestine, metastases to liver, 
carcinoma of gastro-lntrstinal tract. 

R inttl L. IIwnWTC*. XManca K Lu. and Must I- 
Prrrwvx— » Ihy clink Correlation of elect rostetbo- 
cardiography with nxntgtpography io rheumatic heart 
(Lscair, congenital heart disease, and functional ab- 
OormAt.ties, with presentation cf caves. 

NFW EXCUS'D MEDICAL CENT! R 

(Joseph 1L Pratt DugnosLc IfstpiUl) 

Staff—*. Ihyd-a'c . 

I pwaio T. W Hrrxrr— * Blerd-ng per a«o, Liustrated 
with lantern ahdes. 

C. IL La wt met— 1 to MasaihaUing facioes la LV 
K. S. AtMtn. llmt IL Leas**, *cd W'iuiam JL 

fitKOtx—yja. Recent advances ia «s -> * s/ * 
instant of caacxc of the stomach. 


H'cdncjJjy 

BETH ISR.AEL HOSPITAL 
Staff— 0 Dry chnic- 

L If Nason Pm«urr treatment of keloids 
J It Sms. JTojihylaiu of pulmonary rmbnfun by 
division of femoral vein ... t 

1 jiwa*d lira sot. Changes In volume of the peritoneal 
cavity following intercostal vnt p»r»!yv.v 
C f» Mirrri f.iant henna. 

\snoij> Srua. Advanced regniul ileitis _ 

C G. Mmrt. Transs-ene reorolostomy with or wtin 
out meetjon fie reponsl ileitis 
Staff — 10 to Operative dime. 

CO Mpctt*. Intestinal rrvrclim 
J B Slam Ihvts^n of f«n»ir*l vein for trratmert n« 
in fits) pu'rv-nary emhotus 
I» I>. Beilis ThyrovlfCtomv 
Staff—* Dry chnic 

M D AiTSCTtCie Ofwtrjetvm *f mperre vena ra»»- 
Br«;«*t* lliwvf f^rk. 

Sf ax Hivn *vl $**^1 C.tt*A«. ten mil pre aw* 
chasges la Imer rrtrvradirs during a=d after a'alatn- 
[na! »--rjny 
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S. B. Beaser. Rare earth anticoagulants. 

Jacob Fine. Thrombophlebitis and embolism, diagnos- 
tic and therapeutic considerations^ 

Benjamin Alexander. Polycythemia vera in peripheral 
vascular disease. 

B. F. MassELLand S. B. Beaser. Evaluation of therapy 
of peripheral vascular disease. 

Jacob Fine. Adrenal cortical hormones in shock and 
hemorrhage. 

BOSTON CITY HOSPITAL 
Staff — 9. Symposium: Cancer. 

Department of Pathology— 9. Splenogenic myeloid 
metaplasia; argentophil tumors (carcinoid). 

Dr. Joliff — 9:30. Surgical treatment of myeloma. 

F. \V. O’Brien— 9:50, Cancer and x-ray therapy. 

E. A. Cooney — 10:20. Carcinoma of breast. 

A. R. Knrpiox — 10:45. Cancer of large intestine. 
Charles C. Lund — 11:10. Cancer of mouth. 

William Morrison — 11:35. Cancer of stomach. 

Staff— 2. Symposium: Thyroid disease. 

R. C. Cochrane— 2. Tumors of parathyroid, lantern 
slides. 

D. D. Berlin — 2:30. Hyperthyroidism in cancer of 
thyroid. 

W. T. Salter— 2:50. Graves’ disease without hyper- 
tension. 

Richard Smith— 3:10. Adenoma of thyroid. 

Staff— 2. Dry clinic: 

Gordon M. Morrison— 2. Radial nerve injury with 
fracture of humerus. 

J. Edward Flynn— 2:30. Anatomical and clinical in- 
vestigations of deep fascial space abscess of hand. 

T. K. Rickards— 3:15. Traumatic injuries of the knee 
joint. 

A. P. Aitken— 3:43. Epiphyseal separation. 

Robert Ulin— 4:30. Clubfeet. 

Staff— 3:30. Symposium: Vitamins in surgery. 

Charles C. Lund and J. H. Crandon— 3:30. Vitamin 
C and wound healing. 

Walter Wegner and Merrill Moore— 4:15. Vita- 
mins in presence of head injuries. 

Dr. MikeljOHn — 4:45. Presentation of cases. 

PETER BENT BRIGHAM HOSPITAL 
Elliott C. Cutler and Robert Zollinger — 9. Opera- 
tions: Gastric resections. 

Elliott C. Cutler and associates — 10. Symposium: 
Gastric and duodenal ulcer. 

Elliott C. Cutler. Indications for surgery. 

Edward S. Emery, Jr. Medical management of bleed- 
ing peptic ulcer. 

Merrill C. Sosman. Significance of prepyloric ulcer. 
Harry A. Warren. Duodenal diverticulum. 

Robert Zollinger. Surgical treatment of severe duo- 
denal ulcer. 

Elliott C. Cutler. Results of acute gastroduodenal 
perforation. 

Carl W. Walter — 2. Symposium: Aseptic technique. 

CARNEY HOSPITAL 

A. McK. Fraser, William E. Browne, and staff— 9. 
Operative clinic : Gastrointestinal, biliary tract, thyroid 
and hand. 

Staff— 2. Dry clinic: 

William E. Browne. Moving picture demonstration 
and brief description of unusual lesions of arm, fore- 
arm, and hand, showing condition present before 
treatment and end-results. Cases will include xantho- 
mata, glomus tumor, so-calied trigger finger contract 


tures, aneurysms in hand, melanotic carcinoma, tendon 
suture repair with transplanted segment of vein for 
covering at site of anastomosis, difference between real 
and pseudo-neuromata in amputation stumps, ulnar 
nerve repair, series of median nerve cases, results in a 
series of cases following radical operation for relief of 
Dupuytren’s contracture with 90 to too per cent re- 
turn of normal function of the hand. 

David C. Ditmore. Vital tissue staining, its practical 
application in office and hospital proctology, with 
report of results in a series of 1000 private patients. 
W. R. MacAusland. Fracture and dislocation of carpal- 
semilunar bones. 

Harold G. Lee. End-results in lumbosacral fusion; 

end-results of epicondylar fractures of humerus. 

A. Leo Brett. Case presentation of myeloma of 1 2 years’ 
duration with complete absorption of tenth vertebra. 
John L. Doherty. A simple method of treating frac- 
tures of surgical neck of humerus. 

William C. Maloney. Practical application of clinical 
laboratory procedures in jaundice. 

A. McK. Fraser. End-results of gall-bladder surgery. 

CHILDREN’S HOSPITAL 
Willlam E. Ladd and associates — 9. Operations. 

DILLON FIELD HOUSE 

(Soldiers’ Field, Allston) 

Augustus Thorndike, Jr., and associates— 3. Dry clinic: 
Athletic injuries. Summary of recent developments in 
the physiology of physical fatigue. 

FAULKNER HOSPITAL 
Staff — S. Operative and dry clinic: 

E. L. Young, A. R. Kimpton, F. G. Balch, H. K. 
Sowles, R. F. Sheldon, E. E. O’Neil, R. S. Titus, 
and R. J. Hefferxan. Operations. 

S. C. Wiggin. Anesthesia exhibits. 

J. B. Hazard. Pathological specimens, gross and micro- 
scopic. 

Staff — 2. Operative and dry clinic: 

A. R. Kimpton — 2. Gastric resection. 

H. K. Sowles— 2:15. Reconstruction operation for 
hypertrophied breast. 

E. L. Young — 2:30. Stricture of papilla of vater. 

R. C. Cochrane — 2:45. Parathyroid tumors. 

Wm. C. Quinby — 3. Importance of water balance in 
diseases of the prostate. 

E. E. O’Neil — 3:15. Prevention of pulmonary' embolism 
by ligation and division of femoral vein. 

R. F. Sheldon — 3:30. Local infiltration anesthesia for 
pelvic delivery. 

R. J. Heffernan — 3:43. Use of progesterin in treat- 
ment of habitual and threatened abortion. 

Dr. Maloney — 4. Management of bleeding in jaundice. 

R. S. Titus — 4:15. Diabetes in pregnancy. 

Dr. Strauss — 4:30. Importance of vitamins. 

S. C. Wiggin— 4:45. Anesthesia for complicated surgical 
cases. 

MALDEN HOSPITAL 

Louis E. Phaneut — 9. Operation: Vaginal hysterectomy. 
Irving J. Walker — 9. Operation: Cholecystectomy'. 

Staff — 10. Dry clinic and demonstrations: 

Gordon D. Atkinson— 10. Urology. 

Russell F. Sullivan — n. Orthopedic surgery. 

Louis E. Phaneuf— 11:30. Gynecology. 

Irving J. Walker — 12. Ludwig’s angina. 

J. S. Rooney — 12:30. Pathology. 

Kenneth K. Day— i. Blood bank. 
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Staff— i Operative clinic* 

Gordon* D Atkinsov— a Nephrectomy. 

N. A. Gallagher — * 30 Hysterectomy 
Rlssfll F. Scuiyan— 3 30 Spinal fusion (Bibbs’) 

MASS VCIIUSETTS GENERAL HOSPITAL 
L. S McKittrick and associates— <3 Operative and dry 
clinic Ulcerative colitis. 

C M JONES— g Medical aspects, diagnosis and Ireat- 

L S McKittrick— 9 20 Surgical aspects, types of 
operations and indications 

J D Stewart— 040 Iteostomy, operative technique, 
postoperativ e complications 
Richard Warren — 10 ro Late results after ileostomy, 
social and economic aspects 
L S McKittrtcK— 10 30 Colectomy, indications, 
technique and results 
Staff— 10 45 Discussion 
Staff— si Operations 

II C. Marble and Associatrs—p Dry clinic Surgical 
conditions of the hand 
II. C Marble. Anatomy and examination 
F G. Batch, Jr. Hand tumors 
Edward Hamlin, Jr Injuries to nerves of upper ex- 
tremity 

BradtoRQ Cannon Skin grails oi hand 
A L Watkins Physiotherapy in reconstruction 
V W Reggio Occupational therapy in reconstruction 
H C Marble Surgical reconstruction 
A W Allen and associates— 2 Symposium Diseases of 
the gall bladder and bile ducts 
A W Allen— 2 Technical considerations ol the gall 
bladder and bile ducts with special reference to mor- 
bidity and mortality 

Richard Wallace— 2 30 Acute cholecystitis 
J D Stfwart— 2 30 Obstruct!' e jaundice, liver func 
tvow, preparation oi the patient and after-care 
RicharpW ARRfN— 3 15 Carcinoma of the gill bladder 
Staff— 3 io Operative ciiruc Extrahepatic biliary tract 
Staff— 2 Symposium Peripheral vascular dime, ob- 
literate c arterial disease 

L S McKittrick— 2 Fundamental considerations, 
classification, differential diagnosis 
Edward Hamlin, J* — 2 13 Thrombo-angntis obliter- 
ans Outline of treatment, nerve crushing, mechanical 
aids, indications for amputation 
II J- Reward— 235 Thrombo-angntis obliterans 
Fnd result studj with particular reference to the 
economic aspect of the disease 
Richard War r fn — j 55 \rtenosdcrotic gangrene with 
and without diabetes, indications for and technique 
of minor amputation 

T C Pratt— 3 10 Arteriosclerotic gangrene with and 
without diabetes, indications for and technique of 
supracondylar amputation 

R It SumiwicK— 3 jo Lumbar sympathectomy, its 
r6le m the treatment of obliterative disease, indications 
for operation and operative technique 
Staff— t 30 Discussion 

Staff— 4 Operative clinic Supracondylar amputation 
for gangrene, nerve crushing for relief of pain, lumhar 
sympathectomy 

M \SS \CIIUSITT 5 MFMORHL HON PIT \LS 
Howard M Cm tf, Cufford I> limn, Charles 
Sziklas. 1 RANK F Barton, and Hollis L Albricht— 

8 Operative dime Thyroid, gall bladder, stomach, 
and colon 


Eleanor Fergcson, Reginald Hcn*t, and M. Jean 
Black. Demonstrations Anesthesia 
Gforce Leve.ne and Lcon G Hissing— 030 Demon- 
stration X ray examination of the rectum and sig 
tnoid with special reference to lateral view 
Staff— 10 Symposium* Gastric surgery 
Howard hi Cute Gastric hemorrhage 
John* Spracce End result studios after gastroduoden- 
oslomy 

Franz Ingiefincer Mdler-Abbott tube in gastro- 
intestinal diagnosis 

Thomas J Ancleu Cancer of the stomach 
Eleanor FrRGisON Anesthesia for upper abdominal 
surgery 

Irank E Barton — 2 Demonstration of transfusion 


NTW ENGLAND BAPTIST HOSPITAL 
F H Laijey, R B Cattell, S F Marsrau, and B P 
Colcock — 9 Operativ e clinic Thyroid, stomach, colon, 
and biliary tract 

13 II Evtrsole, LtoV Hand, and M J Nicholson— q 
Anesthesia demonstrations Regional, spinal, continuous 
spinal, and general 

II D Adams and N W Swinton— j 30 Operative clinic 
Thyroid, stomach, colon, rectum, and biliary tract 
U It Ev er sole, Leo V Hand, and M. J Nicholson— 
1 30 Demonstrations Anesthesia 

NEW ENGLAND DEACONrSS HOSPITll 
T II Lahfy, R B Cattell, S F Marsh all, and B T 
Colcock— 9 Operative clinic Thyroid, stomach, colon, 
and biliary tract 

U H Eversole, Leo V Hand, and M J Nicholson— 9 
Anesthesia demonstrations Regional, spinal, continuous 
spinal, and general 

II D Adams and N W Swinton— 130 Operative clinic 
Thyroid, stomach, colon, rectum, and bihary tract 
U II Eversole, Leo V Hand and M J Nicholson— 
1 30 Demonstrations Anesthesia 
R B Cattell. N W Smnton, and Evfrftt D Keifer 
— 2 Dry dime Diagnosis and treatment of carcinoma 
of rectum, rectal surgery for benign lesions, diagnosis 
and treatment of ulcerative colitis 
John Norcross \vitaminosis and recent develop- 
ments in intravenous use of heperin 
NEW FNGI,\ND HOSPITAL FOR WOMEN 
AND CHILDREN 

Staff— »o Out patient clinics Gynecological, skin and 
allergy, pediatric and well baby 
G Lindh Mcller— 10 Pathological demonstration 
Breast cancer 


NTW ENGLWD MEDICAL CEVTFR 
(Joseph II Pratt Diagnostic Hospital) 

Staff— 9 Dry clinic , 

Richard II Overholt— 9 The operability of primary 
carcinoma of the lung 

Reeve II Betts— 930 The management of acute 
pulmonary abscess 

If I MacMahon— 10 Gastric lesions in malignant 
hypertendon 

S J Tit ANMt acser — io to I.ivcr function tests *’ »n 
aid to gall bladJer surgery 


NEWTON IlOSrmL 

Staff— 9 Operative climes , . 

O Kenneth Coonse— 9 A new arthroplasty of the nrji 
Lolis Piiannt— 9 Appendectomy 
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R. I. Smith— 9:30. Thyroidectomy for hyperthyroidism. 
M. P. Brackett— 9:30. Cholecystectomy. 

IX G. Nutter — io. Hysterectomy for fibroids. 

E. TX Leonard— 10. Breast amputation. 

Herbert Duxphy— ii. Skin graft. 

Staff— 2. Dry clinic. 

G. K. Coonse. Diagnosis and treatment of shoulder 
injuries. 

R. I. Smith. Tumors of the neck. 

G. D. Nutter. New apparatus for fractures of the 
davicle. 

Charles Lamb. Peripheral vascular clinic. 

H. G. Dunphy. Management of cicatricial contractures 
due to burns, skin grafting in general. 

E. D. Leonard. Arterial thrombosis in a young girl. 

ST. ELIZABETH’S HOSPITAL 
Staff — 9. Operative and dry clinics: 

John IV. Spellman — 9. Surgery of the breast. 

Joseph Stanton— 9. Gastric surgery. 

Edward M. Hodgkins— 9. Herniorrhaphy, fascial 
strips. 

Lawrence J. Louis— io. Cholecystectomy.. 

John G. Downing — 11. Surgical complications due to 
fungi. Colored motion picture, "A Clinical and Labor- 
atory Study of Fungus Diseases.” 

John W. Spellman — 11. Treatment of advanced can- 
cer, demonstration of cases. 

William Noonan — 11:45. Spinal anesthesia. 

UNITED STATES NAVAL HOSPITAL 
Lawrence J. McCarthy and staff — 9. Operations. 

John R. Marshall and Charles H. Swan— 9. Dry 
clinic: Circulatory diseases of the extremities, case his- 
tories. 

Thursday 

BETH ISRAEL HOSPITAL 
Staff — 9. Dry clinic: 

S. S. Hanflig. Use of traction in treatment of cervical 
arthritis. 

Myer Karp. Treatment of acute subdeltoid bursitis by 
needling, novocain and irrigation; mechanics of frac- 
ture of surgical neck of humerus, methods of reduction. 
M. H. Rogers. Manipulation for chronic adhesive 
bursitis. 

Armin' Klein. Chemotherapy of acute sepsis of bones 
and joints. 

W. S. Altman. Delayed roentgenological evidence of 
fracture. 

Axmin Klein. Intervertebral disc, orthopedic aspects. 
W. Jason M inter. Intervertebral disc, neurological 
and surgical aspects. 

David Ayman. Results of sympathectomy for hyper- 
tension. 

Staff — 10:30. Operative clinic: 

R. H. Smithwick. Sympathectomy for hypertension. 
W. Jason Mixter. Removal of intervertebral disc. 

M. H. Rogers. Arthrotomy of shoulder joint. 

Staff — 2. Dry clinic: 

Altred Hurwitz. Sulfanilamide vs. zinc peroxide in 
the treatment of phagedenic ulcer. 

Louis Zetzel. The Miller-Abbott tube, 
hi. D. Altschule. Effect of abdominal surgery' on 
respiratory dynamics. 

H. L. Blumgart, The surgical risk in cardiac patients. 
Jacob Fine. Treatment of intestinal distention by 
sulfaguanidine. 

Arnold Starr. Sulfaguanidine for the sterilization of 
isolated loops of colon. 


BEVERLY HOSPITAL 

Staff— 2. Dry clinic: . 

Peer P. Johnson. Acute pancreatic disease, its diag- 
nosis and treatment. 

Barnard P. Todd. Adenoma of the islets of Langerhans. 

Richard E. Alt. Abdominal manifestations of renal 
disease. 

Peer P. Johnson and Hammond J. Dugan. Results of 
deferred operation in acute perforated appendicitis. 

Joseph A. Cunningham. A clinicopathological study 
of abdominal Hodgkin’s disease. 

BOSTON CITY HOSPITAL 
Otto J. Hermann and associates — 9. Symposium: Low 
back pain. 

Orro J. Hermann— 9. Introduction. 

John T. Williams— 9. Gynecological aspects. 

Augustus Raley — 9:15. Genito-urmary aspects. 

Robert Ulin — 9:30. A rational method of routine back 
examination based on anatomical and physiological 
factors. 

Joseph Shortell — 9:45. Low back pain with negative 
x-ray, lumbosacral; sacro-iliac myositis; myositis fas- 
citis, industrial postural, mechanical findings. 

Thomas H. Peterson — 10. Coccygodynia fracture of 
coccyx, conservation vs. surgery in treatment. 

Russell Sullivan — 10:15. Anatomical abnormalities 
of fifth lumbar vertebra and lumbosacral joint. 

G. Kenneth Coonse — 10:30. Spondylolisthesis, path- 
ology, diagnostic points, role of trauma in its produc- 
tion and treatment. 

A. P. Aitken — 10:45. Fascial contractions. 

Mark H. Rogers — 11. Intervertebral disc problem, 
orthopedic aspect. 

P. F. Butler — 11 :is. Intervertebral disc problem, x-ray 
aspect. 

Donald Munro — 11:30. Intervertebral disc problem, 
neurological aspect. 

Staff — 2. Operative and dry clinic: Appendicitis, biliary 
system, and hernia. 

P. S. Foisie — 2. Appendicitis and complications. 

G. W. Papen — 2:30. Incision for appendectomy in ex- 
treme obesity. 

F. F. Henderson and John McGowan— 3. Operative 
biliary drainage for relief of jaundice, operative care 
of gall-bladder patient. 

J. J. Hepburn — 3:20. Familial hemolytic jaundice and 
splenectomy. 

W. R. Morrison— 3140. Stones of the hepatic ducts 
subdiaphragmatic abscess. 

Charles Lamb — 4. Peritoneoscopy with special refer- 
ence to biliary disease. 

Richard Smith — 4:20. Exteriorization of small intes- 
tines in strangulated hernia. 

D. C. Goldparb — 4:40. Recurrent inguinal hernia. 

Staff — 2. Symposium: Anesthesia, and abdominal surgery. 

T. W. Wickham — 2. Foci of infection and ulcerative 
colitis. 

A. R. Kimpton — 2:15. Surgery of large intestine. 

C. W. McClure — 2:30. Sigmoidoscopy, kodachrome 
pictures. 

Frank Marvin — 2:45. Indications and contra-indica- 
tions for various anesthetics. 

S. C. Wiggin — 3. Spinal anesthesia. 

G. C. Moore — 3:15. Intravenous anesthesia. 

P. S. Foisie — 3:30. Ruptured corpus hemorrhagicum. 

Allen Davis — 3:45. Calcified cyst of spleen. 

S. J. MaddOCK — 4. High and low intestinal obstruction. 

Allen Davis — 4:20. Gun shot wounds of abdomen. 

Halsey B. Loder — 4140. Postoperative treatment. 
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PETER BENT BRIGHAM HOSPITAL 
Erancis _C Newton and J Englebebt Dlnphy — 9 
Operations Colon, rectum and anus 
rLLiOTT C Cutler and associates — 10 Symposium 
Colon, rectum and anus 

Francis C. New. ton Experiences r.ilk cancer of the 
colon 

J Englebert Dunphy Experiences with anterior re- 
section for cancer of the rectosigmoid 
Andrew W Contratto and Thomas B Quigley Dif 
ferential diagnosis of gastritis, gastro-ententis and ap- 
pendicitis 

Merrill C. Sosman The x-ray and large bowel surgery 
Edward S Emery, Jr _ Medical diseases of the colon 
ntuair C Cutler Cicatrizing enteritis 

CARNEY HOSPITAL 

A McK Fraser, William E Browne, and staff — 9 
Operative dime Gastro-intestinal, biliary tract, thyroid, 
and hand 

Staff — a Dry clinic 

William E Browve Results of thyroid surgery on a 
genera! surgical service during the past ^ years, ac- 
curacy of diagnosis and careful pre-operative prepara 
tion, types of operative procedure earned out, end- 
results 

Rocer C Graves Management of prostatic obstruc- 
tion 

Weston T Buddington Injuries of the ureter 
Charles Kickham Non-calculous obstruction of the 
urethral pelvic junction 

Robert II Aldrich English experience with war bums 
John J Todd Use of sulfathiazolew surgical infections 
Charles A Robinson Treatment of varicose ulcer 
Timothy E P Lyons Results of 3 years’ study of 
carcinoma of the large bowel 
Edward T Whitney Treatment of fissure m ano 


CHILDREN’S HOSPITAL 

H'illIam E Ladd and associates— 9 Dry clinic Plastic 
surgery in children, follow edbyquestionsandducussion 
William E Ladd Harelip and cleft palate 
Donald W MacCollum Early and late treatment of 
burns 

William E Ladd Hands, syndactylism, polydactyhsm 
Robert E Gross Plastic operations on the anus 
William E Ladd and associates— 10 30 Dry clinic, fol- 
lowed by questions and discussions 
Thomas H Lanman Radical treatment of chronic lung 
suppuration 

Robert L Gross Surgical treatment of patent ductus 
arteriosus 

Franc D Ingraham Subdural hematoma, brain tu- 
mors in infancy and childhood 


FAULKNER HOSPITAL 
Staff— a Operative and dry clinic 
E G Brackett— 2 His operation 
H C Marble— 2 is W'nnger hands 
Gordon M Morrison— 1 30 Bony block in arthritic 
knees corrected by operation, motion pictures 
Otto J Hermann— 2 55 Os calcis fractures, motion 
pictures 

Dr Newton— 3 10 Thoracic surgery 

JOHN Adams— J is Hip cases, drilling and pinning 

II L Johnson— 3 45 Stimulation of fracture repair by 

embryological regime „ _ _ 

John Homans, C. G Mixter, R II Smitkwick, Ds 
White, E E O’Neil, II C Marble, and J i 
Hodgson — 4 Symposium Causalgia 


COLLIS r. HUNTINGTON MEMORIAL HOSPITAL 
Staff— 2 15 Dry clinic 

Grantley W. Taylor Choice of treatment in cancer 
of the oral cavity 

David Weisberger Changes in the oral mucous mem 
brane due to vitamin deficiency 
Shields Warren Treatment of leukemia by radio 
active substances 

Ira T. Natilanson Relation of the hormones to malic 
nant diseases 

MASSACHUSETTS GENERAL HOSPITAL 
A W, Allen and associates — $ Symposium Duodenal 
ulcer 

C M Jones and associates — 3 Medical considerations 
A O Hampton and associates— 8 30 Roentgenological 
diagnosis 

E B Benedict — 8 ’50 Gastroscopy, gastritis 
A W Allen— 9 10 Surgical considerations 
Hon ARC Ultelder— 9 40 Acute perforation 
C E Welch — 10 10 Malfunction of anastomotic 
stoma and after-care 
Staff— 1 o 30 Operatn e clinic 
V H Kazanjian— 8 Operative and dry clinic Plastic 
surgery, presentation of cases operated upon for various 
deformities 

L S McKittrick and associates— 2 Operative and dry 
dime Acute small bowel obstruction 
Richard Warren— 2 Physiological aspects of non- 
strangulailon obstruction, cause of death 
L S. McKittrick— 2 20 Factors influencing mortality 

S P Sarris— 2 40 Diagnosis 
Richard W'arren— 3 10 Non operative treatment, 
practical consideration in the use of the Miller Abbott 
tube 

L S McKittrick— 3 30 R 4sum<, outline of treatment, 
results 

Staff— 345 Discussion 
Staff— 4 Operations 

MASSACHUSETTS MEMORIAL HOSPITALS 
Howard M Cllte, Clifford D Harvey, Charles 
Sziklas, Frank E Barton, and Hollis L Albright— 

8 Operative clinic Thyroid, gall bladder, stomach and 
colon 

Eleanor Ferguson, Reginald Hunt, and M Jean 
Black Demonstrations Anesthesia 
Staff— 10 Symposium Sulfonamides 

Chester S Keefer Use of sulfonamides in bacteremia 
Howard M Clute Use of sulfonamides in peritoneal 

Hollis L Albricht Massive infection of abdominal 
wall and of the extremities demonstration of cases 
Samuel N Vose Use of sulfonamides in genito urinary 

Leighton F Johnson Use of sulfonamides m nose and 
throat infections 

Arthur L Hanrahan— 10 Operative and dry clinic 
Treatment of varicose veins and ulcers 

NEW' ENGLAND BAPTIST HOSPITAL 
F H Lahey, R B Cattell, S F Marshall, and B P 
ColcOck — 9 Operative clinic Thyroid, stomach, colon, 
and biliary tract 

U H Eversole, Leo V Hand, and M J Nicholson — 9 
Anesthesia demonstrations Regional, spinal, continuous 
spinal, and general 

H D Adams and N W Svvt.ston— 1 30 Operative clinic 
Thyroid, stomach, colon, rectum, and biliary tract 
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U. H. Eversole, Leo V. Hand, and M. J. Nicholson 
— i :30. Demonstrations : Anesthesia. 

NEW ENGLAND DEACONESS HOSPITAL 
F. H. Lauey, R. B. Cattell, S. E. Marshal., and B P. 
Colcock— 9. Operative clinic: Thyroid, stomach, colon, 
and biliary tract. 

U. H. Eversole, Leo V. Hand, and M. J. Nicholson— 9. 
Anesthesia demonstrations: Regional, spinal, continuous 
spinal, and general. . . 

H. D. Adams and N. W. Swixton— 1:30. Operative clmic: 

Thyroid, stomach, colon, rectum, and biliary tract. 

U. H. Eversole, Leo V. Hand, and M. J. Nicholson— 

1:30. Demonstrations: Anesthesia. 

F. H. Lauey, Sara M. Jordan, and S. F. Marshall— 2. 
Dry clinic: Technique of subtotal and total gastrectomy; 
medical and surgical management of duodenal and gas- 
tric ulcer; treatment of gastrojcjunal colic fistuia. 
Herbert Adams. Diagnosis and treatment of regional 

ileitis. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Staff — 10. Out-patient clinics: Gynecological, medical, 
and pediatric. 

G. Lindh Muller — 10. Pathological demonstration: 
Ovarian tumors. 

IfLsrE Brown and Ilia Galleani— 2 . Dry clinic: Metab- 
olism. 

NEW ENGLAND MEDICAL CENTER 
(Boston Floating Hospital) 

Staff— 2. Dry clinic: 

Reeve II. Betts and Alfred Weller— 2. Pulmonary 
suppuration, treatment of empyema in children. 
Richard Wagner and W. S. Levenson— 2:30. Endo- 
crinology and surgery. 

Francis McDonald and R. G. Freeman— 3. Appraisal 
of the host, nutrition, personality. 

Francis McDonald, W. S. Levenson, Nicholas 
Werthessen, and H. E. MacMahon— 3:30. Case 
of adrenal dysfunction. 

1 L E. Chamberlin— 4. Genito-urinary surgery in 
children. 

W. A. MacColl— 4:30. Tonsils and adenoids, indica- 
tions for removal. 

PALMER MEMORIAL HOSPITAL 
Staff— o. Symposium: Carcinoma of the rectum and anus. 

I . . S. McKittrick. Choice of operation in cases of car- 
cinoma of the rectum. 

W. F. Leaddetter. Urological complications after 
excision of the rectum. 

C. C. I'RANSf.rN. Use of electrocoagulation and radium 
implantation in poor-risk cases of rectal carcinoma. 

J. II. Marks. X-ray therapy of carcinoma of the rectum. 
R. II. Swept. End-results of treatment of carcinoma 

of the rectum and anal canal. 

ST. ELIZABETH’S HOSPITAL 
Staff— 0. Operative and dry clinic: 

Joseph Stanton— q . Cholecystectomy. 

John Spellman — 9 Resection of large bowel. 

Josr.ni Stanton— 10. Hysterectomy. 

Francis Jantxen — 10 Herniorrhaphy. 

William Santoro — 11. Cholecystectomy. 

Martin II Spellman- -it. Herniorrhaphy. 

Roger T Dovli:— n. Presentation of cases. 

John F. Casey— n -.45. The use of sulfonamides in 
general surgery. 


UNITED STATES NAVAL HOSPITAL 

Joseph B. Loc.ue— y. Operations. 

Laavrence J. McCarthy and Franklin G. Balcii, Jr. — 9. 
Operative and dry' clinic: Gastro-intcstinal diseases, par- 
tial gastrectomy for pyloric obstruction ; synopsis of case 
histories. 

Friday 

BETH ISRAEL HOSPITAL 
Staff— 9. Dry clinic: 

C. G. Mixter. Results of surgery of colon neoplasms 
classified according to extent of lesion. 

L. E. Barron. Pitfalls in diagnosis of carcinoma of 
stomach, observations in 300 cases. 

C. G. Mixter. Results of surgery' of gastric neoplasms 
classified according to extent of lesion. 

I. T. Nathanson. Surgical management of lymph nodes 
in cancer surgery. 

Karl Presser. Differential diagnosis of gastric ulcer by- 
radiography. 

Jacob Fine — 10:30. Operation: Colon resection. 

C. G. Mixter — 10:30. Operation: Gastric resection. 

Staff — 2. Dry clinic: 

A. M. Seligman. Vitamin Ki in treatment of hypo- 
prothrombinemia in infants. 

J. J. Michaels and Ethel Cohen. Psychiatric con- 
siderations in surgical patients. 

B. E. F. Riseman. The surgical treatment of angina 
pectoris. 

S. A. Robins. Diagnosis of non-calcified dermoid cysts. 
A. M. Seligman. Carcinogenic agents. 

H. L. Cabitt. Surgical management of pulmonary 
tuberculosis. 

Aaron Thurman. Thoracic esophageal diverticulum. 
Naasian Steinberg. Injection treatment of hemor- 
rhoids. 

BOSTON CITY HOSPITAL 
Staff — 2. Dry clinic: 

C. G. Sbedd — 2. Chemotherapy in general peritonitis. 
Maxavell Finland — 2:30. Chemotherapy in surgery. 
R. II. ALDRIcn — 3:15. The dymixal treatment of burns 

AA-ith especial reference to shock. 

H. G. Duntiiy — 4:1;. “Z” plastics in burns. 

PETER BENT BRIGHAM HOSPITAL 
Elliott C. Cutler and Robert Zollinger — 9. Opera- 
tions: Cholecystectomy, choledochostomy. 

Elliott C. Cutler and associates — 10. Symposium: 
Surgical diseases of the biliary tract. 

Elliott C. Cutler. Biliary calculus, technique of 
surgical therapy. 

Merrill C. Sosman. Upright films of the gail bladder 
as an aid in the diagnosis of cholelithiasis. 

Robert Zollinger. Acute cholecystitis. 

Thomas B. Qutcley. Surgery of the biliary tract in the 
aged. 

William A. Davis. Clinical use of A-itamin K in surgery 
of the biliary tract. 

Edaaard S. Emery, Jr. Medical treatment after chole- 
cystectomy. 

Elliott C. Cutler anti associates — 2. Symposium : 
_ Surgical treatment of hyperthyroidism. 

Elliott C. Cutler. The domain of thyroid surgery. 
Samuel A. Levine. Pre-operative and postoperative 
treatment of severe thyrocardiacs. 

Marshall N. Fulton. Recurrent hvperthvroidism. 

J. Englebf.rt Duntiiy. Use of silk in surgerv of the 
thyroid. 
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Harry B Friedoood R6le of the pituitary hormone 
in thyrotoxicosis 

Elliott C Cutler Technique of thyroidectomy 
CARNLY HOSPITAL 

A McK_ r*ASCR, William E Browne, end staff— 9 
Operative clinic Castro intestinal, biliary tract, thy- 
roid, and hand 

CHILDREN’S HOSPITAL 
William E Ladd and associates — 9 Operations 
MASSACHUSETTS GENERAL HOSPITAL 
E D Churchill, Oliver Cope and associates— 9 Sym- 
posium Hyperparathyroidism 
J C Aub— 9 Physiology of the parathyroid glands 
Fuller Albright— 9 jo Clinical aspects of hyper- 
parathyroidism 

Tracv B Mallory — 9 50 Pathology of the para 
thyroid glands 

Oliver Cope — 10 Surgical treatment of hyperpara 
thytoidism 

F A Simeone— 10 35 Renal complications of hyper- 
parathyroidism 
Staff — 1 1 Operative dmic 

Staff—* Symposium Peripheral vascular disease, acute 
venous thrombosis in veins of tower extremities, pul- 
monary embolism 

Richard Warren— j Fundamental considerations of 
thrombus formation, clinical manifestations, diagno 
sis and treatment 

H II Faxon — 1 *0 Pulmonary embolism, fts relation 
to venous thrombosis 

Richard Warren— j 45 The use of heparin in the 
prevention of pulmonary emboli 
C E Welch and C E McGahev— 3 Venography, 
indications, technique, results 
H H Faxon— 3 15 Exploration and division of the 
femoral vein, indications and operative technique 
C E Welch— 3 35 Results, early and late, after 
division of the femoral vein 
Staff— 3 5 ° Discussion 

H H Faxon, C E Welch, and Rickard Warren— 4 
Operative clinic 

MASSACHUSETTS MEMORIAL HOSPITALS 
Howard M CldTe, Clifford D Harvev, Charles 
Sziklas, Frank. E Barton, and Hollis L Albright— 
8 Operative clinic Thyroid, gall bladder, stomach, and 
colon. 

Eleanor Ferguson, Reginald Hunt, and M Jean 
Black Demonstrations Anesthesia 
Reginald Hunt— 10 30 Dry clime Spinal headaches, 
preliminary report 


Jean Black Relative efficiency of different methods 
of oxygen therapy 

NEW LNGT, \ND BAPTIST HOSPITAL 
F. II Lahey, R B Cattell, S T Marshall, and B P 
Colcock — 9 Operative dime 1 hyroid, stomach, colon, 
and biliary tract 

U H Eversole, Leo V Hand, and M J Nicholson— 9 
Anesthesia demonstrations Regional, spinal, contm 
uous spinal, and general 

H P Adams and N W. Swinton— i 30 Operative dime. 

Thyroid, stomach, colon, rectum, and biliary tract 
U H Eversole, Leo V Hand, and M J Nicholson— 
1 jo Demonstrations Anesthesia 
NEW ENGLAND DEACONESS HOSPITAL 
F Jl Laiify, K B Cattell, S F Marshall, and B P. 
Colcock— 9 Operative dime Thyroid, stomach, colon, 
and biliary tract 

U H Evfxsole, Leo V Hand, and M J Nicholson— 9 
Anesthesia demonstration Regional, spinal, continuous 
spinal and general 

>1 D_ Adams and N W Svv inton— 1 30 Operative 
clinic Thyroid, stomach, colon, rectum, biliary tract 
U jl Lversole, Lfo V Hand, and M [ Nicholson— 
1 jo Demonstration- Anesthesia 
NEW ENGLAND HOSPITAL FOR V.OMFN 
AND CHILDREN 

Staff— to Out patient clinics Gynecological, ophthal- 
motogical, vascular, and pediatric (cardiac) 

PALMER MEMORIAL HOSPITAL 
Staff—* Symposium Diabetic gangrene 
H F Root Medical aspects 

L S McKitihick Principles of surgical treatment, 
classification of lesions, conservative methods 
T C Pratt Indications fot and technique of minor 
amputation 

L S McKittbick Indications for and technique of 
major amputation 

T C Pratt End result study of 100 patients after 
supracondylar amputation for gangrene 
L 5 McKittrick and T C Pratt—* Operations 
Supracondylar amputations for gangrene 
ST ELIZABETH’S HOSPITAL 
Joseph Stanton and staff— 9 Operations 
SALEM HOSPITAL 
Staff — 10 Clinicopathological conference 

UNITED STATES NAVAL HOSPITAL 
Charles H Swan— 9 Operations 
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Tuesday 

BOSTON CITY HOSPITAL 
Stag— 2. Symposium: Pregnancy, the physiological and 
pathological aspects. 

George R. Minot and Eugene L. Loznep.— 2. The 
hemorrhagic diatheses complicating pregnancy. 
Frederick J. Lynch— 2:30. Treatment of miscarriage. 
Frederick Parker, Jr.— 3- Pathology of toxemia of 
pregnancy with special reference to changes in the 
placenta. 

Carmi R. Alden— 3:30. Disorders of the urinary tract. 
encountered in obstetrics. 

Benedict F. Boland— 4. Hormonal relationship be- 
tween the kidneys and toxemia of pregnancy'. 
'Maxwell Finland — 4:20. Pneumonia in pregnancy. 

BOSTON LYING-IN HOSPITAL 
Staff — 10. Operative and dry clinic: 

Charles A. Janeway. Treatment of puerperal sepsis 
with sulfanilamide and immune transfusions. 

Clement A. Smith. Quantitative measurements of 
anesthesia and anoxia produced in mother and infant 
by obstetrical anesthetics. 

CARNEY HOSPITAL 

Louis E. Phaneuf and staff — 9. Operative clinic. 

Staff — 2. Dry clinic: 

Louis E. Phaneuf. Manchester operation in manage- 
ment of uterine prolapse. 

R. J. Heffernan. Conservative management of pre- 
mature separation of the placenta. 

Roger C. Graves and Louis E. Phaneuf. Manage- 
ment of difficult vesicovaginal fistula. 

H. Edward MacMaiion. Biopsy of uterine cervix from 
the standpoint of the pathologist. 

Maurice O. Belson. Uterine hemorrhage; technique 
of uterovaginal tamponade. 

Edmund L. Carey. Analysis of breech deliveries at the 
Carney Hospital during the last 10 years. 

William C. Maloney. Abnormal capillary fragility in 
the newborn. 

FREE HOSPITAL FOR WOMEN 
John Rock and Sidnf.y C. Graves — 3. Operations. 
Staff— 9. Symposium: Carcinoma of the cervix. 

Frank A. Pemberton— g. Radium application. Dem- 
onstration of radium applicators. 

Frank A. Pemberton and Richard Dresser — 9:20. 

Present methods of radium and x-ray treatment. 
Arthur T. Hertig and Paul A. Younge— 9:40. Diag- 
nosis of early carcinoma, clinical and pathological. 
George Van S. Smith — 10:40. Complications and 
treatment. 

Paul A. Younge — 11. Urological complications. 
George Van S. Smith — 11:20. Results and summary. 
Paul A. Younge — 11:45. Hysterectomy for early car- 
cinoma of the cervix. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Letitia Douglas Adams, Blanche L. Atwood, Ilia 
Galleani. and Grace E. Rochford— 9. Operations. 
Marjorie Woodman — 2. Obstetrical analgesia. 

Estuer E. Bartlett — 2. Demonstration: Pudendal and 
parasacral blocks in obstetrical anesthesia. 


PALMER MEMORIAL HOSPITAL 
G. A. Lf.land, Jr. and C. J. Swan— 2. Symposium: Treat- 
ment of carcinoma of the cervix. 

ST. ELIZABETH’S HOSPITAL 
Staff— 9. Demonstration: Technique of normal delivery. 
Frederick L. Good and staff — 10. Operations. 

Wednesday 

BOSTON CITY HOSPITAL 
Staff— 9. Dry clinic: Anesthesia and analgesia with special 
reference to spinal and intravenous anesthesia. 

Dr. Reginald and R. D. Margeson— 9:30. Placenta 
previa in patients previously delivered by low trans- 
verse cesarean section. 

Frederick L. Good— 10. Physiology of the lower 
uterine segment. 

D. J. McSweeney — 10:30. Radiographic pelvimetry. 

F. W. O’Brien — n. Results in treatment of carcinoma 
of the uterus in the tumor clinic of a general hospital. 
Frederick Parker, Jr., and John T. Williams— 

1 1 -.30. Pathology of so-called fibrosis of the uterus. 

BOSTON LYING-IN HOSPITAL 
Staff — 2. Dry clinic: 

Meinouph V. Kappius. The r61e of soft tissue x-ray 
technique in the diagnosis of placenta previa. 

Robert N. Rutherford. Interpretation of bleeding 
in the first trimester of pregnancy as shown by endo- 
metrial biopsies. 

Arthur T. Hertig. Pathological ova, chief cause of 
spontaneous abortion. 

Robert H. Barker. Determination of cephalopelvic 
disproportion by Thoms method of roentgenometry. 

CARNEY HOSPITAL 

Louis E. Phaneuf and staff — 9. Operative clinic. 

FREE HOSPITAL FOR WOMEN 
Edward B. Sheehan and Christopher J. Duncan — S. 
Gynecological operations. 

Staff — 9. Dry clinic: Carcinoma of the endometrium. 
Frank A. Pemberton — 9. Hysterectomy for carcinoma 
of the endometrium. 

Frank A. Pemberton and Richard Dresser — 10. 

Methods of treatment, surgery, radium and x-ray. 
Arthur T. Hertig — 10:30. Pathology and diagnosis 
of early carcinoma. 

George Van S. Smith — 1 1. Results and summary. 
Paul A. Younge — 11:30. Biopsy and cauterization of 
the cervix in ambulatory patients. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Staff — 9. Operations. 

Marjorie Woodman — 9:30. Obstetrical ward rounds. 
Marjorie Woodman— 2. Obstetrical analgesia. 

Esther E. Bartlf.tt— 2. Demonstration: Parasacral 
and pudendal blocks in obstetrical anesthesia. 

PONDVILLE HOSPITAL 

Joe V. Mf.igs, Langdon Parsons, and associates— 0. 
Operative clinic: Wertheim operation for cancer of the 
cervix; dissection of pelvic lymph nodes (Taussig opera- 
tion); radium treatment for cancer of the cervix. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


ORTHOPEDIC SURGERY 


T ucsday 

CHILDREN'S HOSPITAL 
I-utSK R Obe* and associates— 9 Operations 
NEW ENGLAND BAPTIST HOSPITAL 
G E If see art and J. IV. Tocvev, J* — 9. Operations 
NEW ENGLAND DEACONESS HOSPITAL 
G F. Hagcart and J. W. Toumey, J* —9 Operations. 

Wednesday 

ROHIRT BRF.CK BRIGHAM HOSPITAL 
Staff— 0 Operative Clinic 
John G Kuhns Arthroplasty ol elbow. 

Roofer J Joritv Posterior capsularplasty of knee for 
flexion deformity 

W'lLLUM A ElltSTOV Osteotomy toe malum coxae 

Stall— a Symposium End results in correction of arth- 
ritic deformities 

l .oring T S» aim Treatment of spinal arthritis 

{ cmvG Kuhns Correction of contractures of the Ince 
Iobert J Jopuv. Fnd results in arthroplasties of 
elbow 

Ohn A Rtiov Arthroplasties of knee 
i tlliaai A Elusion Treatment of osteo-arthritis of 
hip 

CARNEY HOSPITAL 

W R Mac AtsiavD and staff— 9 Operative cbnic. 

CHILDREN’S HOSPITAL 
Staff —0 Dry cbnic 

\\ 11.LHU A F.llistOn- Study in bone prow Ih and re- 
sorption of the epiphyseal plate 
Lfo J McDermott Lrjualiaation of leg length, leg 
lengthening 

1 'aUW Hugenbercek Tuberculosis of bone 
Albeit If Brewsti * Arthrodesis of the foot m spastic 
paralysis 

Staff— 11 Symposium Infantile paralysis, operative 

treatment, round lahlc discussion. 

MASSACHUSETTS MEMORIAL HOSPITALS 
Loirs G JIow ARn. Kenneth Christophe, and AAilliam 
A Illiston— o Operative cbnic Spinal fusion, hip 
reconstruction with sitalhum cup 

\F\\ ENGLAND BAPTIST HOSPITAL 
G l IIaccakt and J V> Toiairv, Jr — 9 Operations 
NEW ENGLAND DEACONESS HOSPITAL 
G F Raggart and J AA ToislfY, Jr —9 Operations 

NF.AA ENGLAND HOSPITAL I OR AAOMLN 
AND CHILDREN 

Miriam G KaWEM’— g Operations Dry clinic Arthn- 
tis, fractures, x rays of pathological bone conditions 
clubfoot demonstration 

ST ELIZABETH’S HOSPITAL 
Thomas F Broderick— 9 Spinal fusion pry clinic Mo- 
tion pictures 0/ author's technique of spinal fusion. 


UNITED STATES NAVAL HOSPITAL 
Thomas If. I>eterson— 9 Dry clinic Shoulder injuries, 
discussion of case histones; x ray findings 

Thursday 

CHILDREN'S HOSPITAL 
Frank k. Ober and associates— 9 Operations 
FAULKNER HOSPITAL 

T G Brackett, H C Marble, G M Morrison, J L 
Doherty, T. D Adams, and Ono J Hermann— 8 
Operxti\e clinic. 

IIaraey Morrison X ray demonstrations 

MASSACHUSETTS GENERAL HOSPITAL 
M N. Smjtji Petersen and associates— 3 Operxtneand 
dry clinic 

M N. Smith-Petexsin, Abmiv Klein, J S Karr, and 
Pacl L Norton— j Operations 
AA'illiam A Rocers— a F ractures and fracture disloca 
tions of the cervical spine, result* ol operative treat 
menX 

George Van Girder Amputations 
E F. Cave. !■ ractures of the carpal scaphoid, results of 
bone graft 

O Shxrwin Staples Effect on the knee joint of pan- 
aslragalar arthrodesis 

Otto L Aufranc, Carroll B Larson, and M N 
Smjth-PeteRsen Surgical procedures for relief of 
deforuuiies arising from rheumatoid arthritis 
Walter Baufr Discussion 
MASSACHUSETTS MEMORIAL HOSHTALS 
Louis G. Howard, Albert B Fprcl son, and Thomas J 
Akciem— 9 Discussion of malignant bone tumors 
NEAV ENGLAND BAPTIST HOSPITAL 
G E Hagcart and J AA Tollies, J* — 9 Operations 
NFAV ENGLAND Dl.ACONESS HOSPITAL 
G E Haggart and J W Toi’MEY, Jr - 9 Operations 

st rLiZABf Tit's irosm u. 

Thomas F Broderick and iU(I — 0 Operations 
Friday 

C ARNfc\ HOSPITAL 

II R MacAcslavd and staff— 9 Opcntue clinic 
CWLDRFVS HOSPITAL 

Staff — 0 Dry clinic followed by round table discussion 
Miriam G KAMErr— -9 Farly treatment of clubfeet 
Robert H Morris — 9 20 Treatment of difficult dub 
feet 

Frank R 0»ri — q to Treatment of congenital tie's 
lion of the scapula 

H rtxf «M T Green — 10 so Osteochondritis dissecans 
Meier G Karp— 1045 f racturrs about the elbow 
Staff— rr 15 Congenital malformations 

MASSACHUSETTS GENERAL HOSPITAL 
M N Smith Petersen and associates— 8 %o Opera 1 11 e 
and dry clinic 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


PONDVILLE HOSPITAL 

Roger. C. Graves and associates — 9 Operative dune! 

Carcinoma of the bladder. 

Staff — tr Dry dime - 

Roger C. Graves. Carcinoma of the bladder. 

Charles C J. Kickham Urological complications in 
carcinoma of the rectum and colon 
Weston T. Buddington Urological complications in 
carcinoma of the cervix 

Thursday 

BETH ISRAEL HOSPITAL 
Staff — 9 Dry dinic 

E L Priek. A new method for stone analysis 
D B Stearns. Parathyroid disease and urinary lithi- 

G C Prather Roentgenology of kidney at operation. 
B E. Greenberg Use of cholinergic and adrenergic 
, medication for ureteral stone passage 
H A. KoNTOrr. Hospital statistics on urinary hthiasis 
J H LlPTON Clearance of infection in stone cases after 
operation 

D. B Stearns Diagnosis of calyceal calcifications 
H A Kontoff Renal tumor statistics of the hospital 
Demonstration of surgical specimens of renal tumors 
with pyelographic ana microscopic data 
E G Crabtree— 11 Operation Excision of renal tumor 
Staff— 2 Dry clinic 

M L BrOdny Fractional phylography 
J II Litton Sulfonamide drugs m surgical wounds 
and postoperative infections 
B E Greenberg Methylene blue treatment for tuber- 
culosis of the bladder. 

E L Prien Renal injury from sul/athiazole and sulfa 
pyridine, nature of the lesion 
D B Stearns Undescended testicle, age groups 
M L Brodny Urological study of enuresis cases 
Dr Fishman Denervation of the kidney, end results 
of 200 eases 

B E Greenberg Organization and function of a 
sterility clinic 

Nathan Chaset Hypertensive disease in urology 
BOSTON CITY HOSPITAL 
Staff— 9 Operative and dry clinic 

H H Howard— 9 Epidermoid carcinoma of the penis. 
Georce C Prather— 9 25 Stricture of the urethra 
S R Muellner — 9 so Newer concepts of urinary ex- 
travasation 

G D Atkinson — to 15 Scrotal plastics after idio- 
pathic gangrene 

W II HOLtham— 10 40 Treatment of gonorrheal ure- 
thritis with suifathiazole 

J A Seth— n o 3 Removal of calculi from lower ureter 
by the vaginal route, report of 2 cases 
F G Sheddan— n 23 Fracture of the penis, case re 
port Anatomical study of remnants of prostate tissue 
in the prostatic bed following enucleation 
Augustus Riley— 11 4° Hemangioma of kidney 
PETER BENT BRIGHAM HOSPITAL 
William! C Quinby and associates— 2 Symposium 
j Hartwell Harrison The diagnosis and treatment 
of common injuries of the urinary tract 


George Austen. A correlation of the clinical aspects 
and pathology of the fused renal mass. 

G. Phoip Grabfield Renal blood flow. 

F. Anthony Simeone. Experimental hypertension 
William C. Quinby. A critical evaluation of prostatic 
surgery in recent years 

CARNEY HOSPITAL 

Roger C Graves and staff — g Operative dime 
MASSACHUSETTS GENERAL HOSPITAL 
G G. Smtth and associates — 9 Operative and dry clinic. 
Staff — 9 Operations 

Howard Suby — 10 30 Solution of urinary calculi 
Richard Chute — to 50 Problems m the treatment of 
urinary calculi 

F II Colby — n 13 Deep x ray therapy in cancer of 
the bladder 

S B Kelley — 11 40 Ureterostomy versus nephros- 

NEW ENGLAND BAPTIST HOSPITAL 
E. E Ewert and Vernon S Dick — 9 Operations 
NEW ENGLAND DEACONESS HOSPITAL 
E E. Ewert and Vernon S Dick— 9 Operations 

UNITED STATES NAVAL HOSPITAL 
Nicholas G. Scarcello— 9 Dry clime Presentation of 
urological cases with histories and x ray findings 

Friday 

MASSACHUSETTS GENERAL HOSPITAL 
R H. SmiHWiCK and associates— 2 Symposium Sur 
gery of non nephritic hypertension 
Robert S Palmer Statement of the problem 
Benjamin Castleuan Renal pathology 
John S. Talbot Renal physiology 
Richard Chute Urological factors 
R. H Smithwjck. Modification of abnormal physiology 
by sympathectomy 

MASSACHUSETTS MEMORIAL HOSPITALS 
Staff — 9 Dry clinic 

David B Stearns Prostatovesicuhtis simulating upper 
urinary tract symptomatology 
Samuel N Vose Radical prostatectomy for cancer of 
prostate 

Frank Morse, Jr Congenital bladder neck obstruc- 
tion in male children 

M F Hahn, Jr Review of urinary calculus cases at 
the Massachusetts Memorial Hospitals during past 
IS years 

NEW ENGLAND BAPTIST HOSPITAL 
E E Ewert and Vernon S Dick— 9 Operations 
NEW ENGLAND DEACONESS HOSPITAL 
E E Ewert and Vernon S Dick— 9 Operations 
NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

G LtNDH Muller— ro Pathological demonstration 
Congenital abnormalities of the kidney, nephrolithiasis 
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FRACTURES AND 

Tuesday 

BOSTON CITY HOSPITAL 
Orro J. Hermann and associates — 9. Symposium: Frac- 
tures of the ankle. 

Otto J. Hermann. Introduction. 

Gordon M. Morrison. Simple unilateral ankle injuries 
with fracture. 

Joseph Burnett, G. G. Bailey, Joseph Shortell, 
and Russell Sullivan. Complicated ankle fractures, 
bilateral, following Cotton’s therapeutical ankle classi- 
fications. Slides, charts, individual cases, and appara- 
tus illustrating various points. 

Thursday 

BEVERLY HOSPITAL 
Staff — 9. Operative and dry clinic: . 

Peer P. Johnson. Interesting fractures, end-results. 

John D. Adams. Injuries to hip joint; drilling of femoral 
neck in dislocation of hip joint. 

Richard E. Alt. Open reduction in fractures and dis- 
locations. 

Paul E. Ttvnan and Joseph A. Cunningham. Clinico- 
pathological conference on bone tumors. 

Jacob H. Fine. Demonstration of recently constructed 
operating amphitheater eliminating fire and explosion 
hazards. 

Friday 

BOSTON CITY HOSPITAL 

Staff — 9. Symposium: Fractures of the hip. 


OTHER TRAUMAS 

Newton C. Browder— 9. Intracapsular fractures of 
the hip. 

Russell Sullivan— g 130. Hip fractures, cases of oper- 
ative reduction and internal fixation. 

Otto J. Hermann— 10. Painful ununited hip fractures. 
Thomas H. Peterson— 10:30. Posterior fusion of the 
hip. 

A. A. Thibodeau — 11. Slipped femoral epiphysis. 

James W. Sever — 11:30. Presentation of cases. 

Dr. Wise (of New York) — 11:45. Presentation of 
autopsy specimens of nailed fractured hips. 

MASSACHUSETTS GENERAL HOSPITAL 
A. W. Reggio, A. W. Allen, M. N. Smith-Petersen, 
H. C. Marble, G. W. VanGorder, and associates — 2. 
Dry clinic. 

Staff — 2. Fracture rounds; presentation of current cases 
with open discussion. 

Staff — 3:30. End-result clinic; presentation of follow-up 
cases with open discussion of problems. 

UNITED STATES MARINE HOSPITAL 
Richey L. Waugh and associates — S. Operative clinic: 
Internal derangement of knee-joint; bunion, closed 
treatment, double-pin method; fracture both bones of 
leg, open treatment using vitallium plate. 

Richey L. Waugh and associates— 1. Dry clinic: 

Richey L. Waugh. Skeletal traction and countertrac- 
tion methods applicable to ordinary extension splints 
in the treatment of fractures of lower extremity. 
Thomas A. Hathcock. Use of vitallium in fractures. 
Richey L. Waugh. Injuries of the wrist. 


NEUROSURGERY 


Monday 

MASSACHUSETTS GENERAL HOSPITAL 
J. C. White and associates — 2. Symposium: Neurological 
surgery. 

J. C. White and J. J. Michelsen — 2. Operations. 

W. J. Mixter — 4. Electro-encephalographic control of 
anticonvulsant therapy. 

C. S. Kubik and A. 0 . Hampton — 4. Removal of lipio- 
dol by lumbar puncture. 

J. C. White — 4. Effect of anesthesia on volume of 
brain. 

Tuesday 

MASSACHUSETTS GENERAL HOSPITAL 
J. C. White and associates — 9. Operative and dry clinic: 
W. J. Mixter and J. S. Hodgson — 9. Operations. 

J. C. White— ii. Presentation of operative results in 
angina pectoris and extrapyramidal tremors, 

J - J • Michelsen — 11. Treatment of torticollis by alcohol 
injection of cervical muscles. 

J. C. White and associates — 2. Dry clinic: 

W. J. Mixter. Protrusion of nucleus pulposus in cer- 
vical spine. 

J. S. Hodgson. Experience with cerebellar hemangiomas 
(Lindau's disease). 


J. J. Michelsen. Subdural abscess. 

W. H. Sweet. New methods for measurement of blood 
flow. 

J. C. White. Spinothalamic tractotomy in the medulla. 

Wednesday 

BOSTON CITY HOSPITAL 
Donald Munro and associates — 9. Symposium: Injuries 
of the central nervous system and allied conditions. 

Donald Munro — 9. Treatment of compound fracture 
of the skull, a study of 175 cases. 

Walter Wegner — 9:20. Concomitant cerebral tumors 
and craniocerebral injuries. 

Timothy Leary — 9140. Pathology of craniocerebral 
injuries, with demonstration of specimens. 

Donald Munro — 10240. Study of 300 consecutive in- 
tracranial subdural hematomas. 

IV alter Wegner — rr. Care of bone damage in cervical 
spinal cord injuries. 

Donald Munro — 11:15. Present-day- tidal drainage of 
the urinary bladder. 

C. W. Elkins — 11:30. Two-needle oxygen spinograms 
with improved visualization of the spinal subarach- 
noid space. 

Donald Munro — 11:45. Study of end-results in 130 
cases of all levels of spinal cord injury. 
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Dos a to Mciio—ii 10. Spinothalamic tractotomy in 
the medulla, intradural differential section of the 
sensory root of the fifth crania! nerve and other pro- 
cedures of use in dealing with intractable pain in the 
head, face, mouth, neck, and arms. 

Donald Munbo— 12 jo Differential diagnosis and 
treatment 0! nitre's disease and aural vertigo 

Donald Muneo— 1 2 30 Prophylaiis and treatment of 
pressure bed sores. 

Thursday 

CHILDREN'S HOSPITAL 

I* I> Ingraham and associates— 9 Symposium. Neuro- 
logical surgery of children 

T D Ingraham — 9 Neurosurgical problems of infancy 
and childhood 

I! bon son' Cionirss — 0 jo. Definition of recovery in 
terms of growth and development. 

F D Inge Ait am — 9,45 Congenital anomalies reuniting 
surgical treatment 

F D Inckaiiam — 1013 Technical aids in neurosurgery 
of infancy and childhood. 


2/onday 

Nf AA ENGLAND BAPTIST HOSPITAL 
F D Latiirop— 1 30 Operations 

NEW ENGLAND DEACONESS HOSPITAL 
\\ . B Iloovra and F D. Laturop— * 30 Local anesthe- 
sia in tonsillectomy, adenoidectomy, lingual tonsillec- 
tomy, and excision of lateral pharyngeal hands, septum, 
virus surgery— Caldwell Luc, external frontal, tntra- 
nasal, plastic procedures, external nose. 

NLW ENGLAND MFDICAL CENTER 
(Joseph II I ’rati Diagnostic Clinic — Boston Dispensary) 
(.forge ku.ru> n — j Pathogenesis of traumatic choles 
tcatomc, lantern slides, surgery of the tonsil after mid- 
dle life, pathways of infection in the ear, lantern slide*. 
Philip K W FLTrrt — t Surgical anatomy of the temporal 
tone 

Tuesday 

BOSTON CITY HOSPITAL 
Stall- 0 Dry clinic 

F J Monahan— 9 30 A method of the extirpation of 
bronchial cysts. 

CKta* IIjrscii— 9 so Cysts of pituitary body 
Lous M Ireedmvn — 10 10 It ronchoscopic treatment 
of pulmonary atelectasis. 

Chestei R Mills -io to Osteomyelitis of the frontal 
tones. 

RrvjAMtN KtStUAV— to jo Gumma of nasopharynx 
ami lung , - _ . . , 

Saul fl tt Gaifin’-*tM 10 Treatment of fractures o! 
the jaw. _ 

I'inupE A Sheridan, CnsBirs DrAAOLsr and I- ruv 

attcc llstULtcK— ifjo Presentation of cases 
-CHILDKI VSJIOSPITAL 
Staff u to Drycluin. 

Charles I Vl*i.i*iv Vute Ucyntolratliei! bfvn 
. hitis report and statutica! stihly of 40 .*>0 


Bronson Ceotuliis-io jo Reliability of tocenhaW 
raphy in infancy 

I. D Ingraham— 10.43 Presentation of cases 
Sldnty Tabbir— n. Pathological asp«u. 

I D. Ingraham — iijo. Excision of premotor cortex 
for athetosis. 

f . D. Ingraham— u. Subdural hematoma 
NEW ENGLAND DEACONESS HOSPITAL 
Gilbert IIorbax and associates — 1 Operations- 
Gilbfbt IIorbax. Ventriculogram and craniotomy for 
brain tumor 

J L. Poppen Herniated interv ertcbral disc. 

NLW ENGLAND DEACONTSS HOSPIT,\L 
Gilbert IIorbax and associates -,-9 Dry clinic 
J L. Poppfn — q Results m herniated intervertebral 
discs, operations with and without fusions 
J L. Poppln— 9 30. rlatylnsui demonstration 
Gilbert IIorrax — 10. Experiences and results with 
brain tumors for the last 8 j ears 


C. G Flare. Congenital anomalies of the tracheal 
branchial tract, treatment of choanal atresia 
C G. Flake and Charles F Ferglson Chemotherapy 
in upper respiratory infections of children 

M ASS AC 1 IUSETTS EYE AND EVR I.NURM ARY 
Stall— 1 30 Dry clinic 

A S MacMillan Interpretation of sinus x rayx 
L. G Hint aids Problems in bronchoscopy 
C T Porter Orbital abscess, diagnosis and treatment 
L A Scjlall. Cancer of the nose and sinuses 

MASSACHUSETTS MEMORIAE HOSPITALS 
Staff— x. Operative clinic 
Harold L Dabcocx Mastoidectomy 
Barnet A\ bin Radical sinus operation 
Eeichton F. JonssoN fenestration for otosclerosis. 

NEW ENGLAND UAITIST HOSPITAL 
AA’alter B Hoover — 9 Operations 
F D LaIHROp— 1 3a Operations. 

NEW FNGLAND DI ACUNFSS HOSPITAL 
AA altfr B Hoover— 9 Operations. 

F D toniBop— r 30 Operations. 

NEVA FNGLAND llOsNTAL IOR AAOMFN 
AND CHILDREN 

FuxabeTM DrBtois Isabelle D Kerr, Margaret 
Notes Kleinfit. and Mart I Aastint— 10 Den 
ons I ration U«e of the audiometer 

ST ELIZABETH'S HOSPITAL 
John E. Bn ns— 9 Operative clinic Radical frontal 
tmi, radical mastoidectomy 

UNITED STATES NAAAL HOSPITAL 
Charles II Allman g Dry clinic Broncbimopy f-*f 
bronchiectasis, pulmonary aloe ess and povloperat"' 
alelectA'iA. »yDoj>nt of cave hutorir* end result* 

[liiiu P toiuio -v Operations 
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Wednesday 

MASSACHUSETTS EVE AND EAR INFIRMARY 

Staff— 2:30. Drj' dime: 

G. B. Feed. Osteomyelitis of the frontal bone. 

H. G. Tohey. Allergy, otolaryngological considerations. 
P. E. Meltzer and C. I. Johnson. The fenestration 

operation. 

Ruth Guilder. The deaf child. 

A. S. MacMillan. Interpretation of mastoid x-rays. 

MASSACHUSETTS MEMORIAL HOSPITALS 
Leighton F. Johnson — 2. Dry dinic: Mcdiastinitis, 3 
cases. 2 cures (with Howard M. Clute); cndaural repair 
of postauricular fistula, 3 cases; osteomyelitis of frontal 
bone; Lcmpcrt’s operation, cndaural fenestration for 
otosclerosis; cars in contagious diseases (with Conrad 
Wesselliocft). 

NEW ENGLAND BAPTIST HOSPITAL 
Walter B. Hoover — g. Operations. 

F. D. Lathrop — 1 130. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
Walter B. Hoover — 9. Operations. 

Walter B. Hoover and F. D. Lathrop— 2:30. Dry 
dinic: Diseases of the esophagus, summary of symptoms, 
diagnosis and treatment; cardnoma; cardiospasm; eso- 
phageal diverticulum; esophagitis; ulcers, strictures and 
perforation of the esophagus. 

Thursday 

BETH ISRAEL HOSPITAL 
Staff — 9. Dry clinic: 

Samuel Cline. Tuberculous laryngitis. 

Oscar Hirsch. Sphenoid approach through submucous 
septum. 

A. J. Gorney. Lempert’s simple and radical mastoid 
operations. 

S. W. Garfin. Transseptal approach for dacryocystitis. 
H. F. Friedman. Radiation for carcinoma of larynx by 
the Coutard method. 

Benjamin Riseman. Cavernous sinus thrombosis. 
Louis M. Freedman. Coutard radiation therapy for 
carcinoma of larynx, end-results; Lempert technique 
for simple and radical mastoidectomy. 

Louis M. Freedman. Lempert operation for mastoiditis. 

BOSTON CITY HOSPITAL 
Staff — 9. Operations. 

CARNEY HOSPITAL 

Benjamin E. Riseman — 2. Edema of larynx with abscess. 
Cornelius S. Hickey — 2. Mastoiditis with complications. 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Staff — 9. Operations.. 

Staff— 2:30. Dry clinic: 

L. .A. Sciiall. Laryngeal cancer. 

Y. II. Kazanjian. Rhinoplastic surgery. 

Pinur Myskl. Labyrinthectomy, review of cases. 

C. M. Kos. Meningitis, review of cases and discussion. 

NEW ENGLAND BAPTIST HOSPITAL 
Walter B. Hoover— 9. Operations. 

F. D. Lathrop— 1:30.- Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
Walter B. Hoover— 9. Operations. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Elizabeth DeBlois, Isabelle D. Kerr, Margaret 
Noyes Kleinert, and Marion C. Sahia— 9. Operations. 
Staff — 10. Demonstration: Use of the audiometer. 

ST. ELIZABETH’S HOSPITAL 
William T. Haley — 9. Operations. 

Friday 

BETH ISRAEL HOSPITAL 
Staff — 9. Operations. 

CARNEY HOSPITAL 

Benjamin E. Riseman and staff— 9. Operative clinic. 

MASSACHUSETTS MEMORIAL HOSPITALS 
Staff— 9. Operations. 

NEW ENGLAND BAPTIST HOSPITAL 
Walter B. Hoover — 9. Operations. 

F. D. Lathrop— 1:30. Operations. 

NEW ENGLAND DEACONESS HOSPITAL 
Walter B. Hoover — 9. Operations. 

F. P. Lathrop — 1:30. Operations. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 

Elizabeth DeBlois, Isabelle D. Kerr, Margaret 
Noyes Kleinert, and Marion C. Sabia— 9. Opera- 
tions. 

Esther E. Bartlett — 10. Operations under endotracheal 
anesthesia. 

NEW ENGLAND MEDICAL CENTER 
(Boston Floating Hospital) 

W. A. McColl — 2. Adenoid and tonsil problems. 
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SUBCOSTOSTERNAL DIAPHRAGMATIC HERNIAS 
Foramen of Morgagni 

STUART W. HARRINGTON, M.D., F.A.C.S., Rochester, Minnesota 


O NE of the weak regions in the struc- 
l ture of the diaphragmatic muscle 
as well as one of the weaker attach- 
ments of this muscle to the chest 
wall occurs in the middle leaflet of the dia- 
phragm anteriorly, where, on either side of 
the sternal attachment in the midline, there 
are too small apertures caused by deficiencies 
in the structure of its musculature. These 
spaces devoid of muscle are triangular with 
the apex toward the central tendon and the 
base at the costal margin between the xiphoid 
process and the pars costalis which starts at 
the inner surface of the six lower ribs. In 
some instances the sternal attachment of the 
diaphragm may be absent or defective, so 
that the two spaces may fuse into one large 
opening beneath the sternum and sterno- 
costal junction. These spaces are covered on 
the thoracic side by pleura and on the ab- 
dominal side by the diaphragmatic perito- 
neum. 1 hey are filled with loose areolar tissue 
and through these spaces pass the superior 
epigastric artery and lymphatics. These 
spaces in the anterior portion of the dia- 
phragmatic muscle are called Larrey’s spaces 
and foramen of Morgagni. 


From the Division of Surgery, Mavo Clinic. 


The occurrence of herniations of abdominal 
viscera through these weak regions into the 
thoracic cavity has been known for many 
years. Morgagni is credited with the first 
description of a diaphragmatic hernia of this 
type, in 1769, occurring in a patient whom 
Leprotti had seen in Rome and who died of 
other causes at an advanced age. At nec- 
ropsy herniation of the intestine into the 
thoracic cavity through an opening beneath 
the sternocostal junction was found, but there 
was no obstruction of the bowel to suggest 
that it was a factor in the death, and no 
signs of injury to the diaphragm were found 
to indicate a traumatic origin of the hernia. 

Hernias of the diaphragm occurring through 
these regions have received various terminolo- 
gies such as diaphragmatic hernia through the 
foramen of Morgagni, or through Larrey’s 
fissure or spaces, and also substernal, retro- 
sternal, parasternal, or anterior diaphragmatic 
hernia. Inasmuch as these hernias usually 
occur to either side of the anterior midline of 
the diaphragm, if an anatomical terminology 
is to be used, it would be preferable to call 
them subcostosternal diaphragmatic hernia. 

Although the occurrence of this type of 
diaphragmatic hernia has been known for 
many years there are relatively few cases re- 
ported in the literature as compared with 
6ox 
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the diaphragm and 1 was through the right 
side. In the 4 cases of subcostosternal dia- 
phragmatic hernia, the hernia extended into 
the right side of the thoracic cavity while in 
the 2T7 esophageal hiatus hernias only 23 ex- 
tended markedly into the right side. 

In the 4 cases of subcostosternal hernia, the 
location of the defect in the diaphragmatic 
muscle varied with the size of the opening. 
One was entirely to the right side of the mid- 
line and the 3 others were more to the right 
but extended beneath the sternum. In 1 of 
these the opening extended entirely beneath 
the sternum and slightly to the left of the mid- 
line, uniting the two foramina, there being no 
attachment of the diaphragm to the under 
surface of the sternum. 

There was a complete hernial sac enveloping 
the herniated viscera in all 4 cases, and the 
round and falciform ligaments of the liver 
were involved in the peritoneal sac in all 
cases. The amount of involvement of the 
round and falciform ligaments in the forma- 
tion of the sac depends on the size of the 
hernial sac and its extent into the thoracic cav- 
ity. In 3 of the 4 cases the sacs were very large 
and there was no remaining attachment of 
the round ligament to the anterior abdominal 
wall as it had been drawn entirely into the 
thorax and formed a part of the posterior or 
lateral opening of the sac. 

Subcostosternal diaphragmatic hernia is 
one of the two types of diaphragmatic hernia, 
in my experience, which have a hernial sac. 
The other type of diaphragmatic hernia which 
has a hernial sac is that through the eso- 
phageal hiatus. It is interesting that subcos- 
tosternal hernia is probably the rarest type 
of diaphragmatic hernia and esophageal hiatus 
diaphragmatic hernia is the most common; 
both are essentially congenital in origin but 
are rarely present at birth and occur usually 
in later life because of increased abdominal 
pressure on a congenitally defective diaphragm. 

The abdominal viscera involved in the 
hernias were omentum only in 2 cases, omen- 
tum and entire transverse colon ini, and omen- 
tum, cecum, appendix, and part of ascending 
colon and terminal ileum in the fourth case. 

The subjective symptoms in the 4 cases 
here reported varied from mild respiratory 


svmptoms to repeated attacks of intestinal 
obstruction. In 1 case there was also an 
esophageal hiatus hernia which caused marked 
gastric svmptoms. These were the patient's 
chief complaint, and it was not thought that 
the subcostosternal hernia was causing defi- 
nite subjective symptoms as the omentum was 
the only abdominal structure involved in the 
hernia. This patient, a woman, also had se- 
vere asthma and it is probable that the her- 
niation of the omentum added to her respira- 
tory difficulty. In the second case, in which 
omentum only was involved in the hernia, the 
patient, a woman, had attacks of repeated 
pulmonary infections with cough and expec- 
toration and complained of progressive dysp- 
nea, particularly in the 2 years prior to her 
admission, during which time she had gained 
60 pounds (27.2 kilograms). Because of the 
enormous amount of omentum herniated into 
the thorax and compressing the lung, I believe 
that these respiratory symptoms were due to 
the hernia. In both the third and the fourth 
case, intestine was involved in the hernial sac 
and the symptoms were those of periodic at- 
tacks of partial intestinal obstruction and 
digestive disturbance often associated with 
epigastric pain extending into the right side 
of the thorax; there were also considerable 
gas and bloating after meals, often associated 
with smothering spells and dyspnea which 
were more marked at night, necessitating 
sitting up to breathe, as well as gradually in- 
creasing constipation. 

In the cases in which hollow viscera are in- 
volved in the hernia symptoms occur which 
suggest the possibility of a hernia or at least 
the necessity of a roentgenological examina- 
tion of the intestinal tract which will show the 
presence of a hernia. The cases in which 
omentum only is involved in the hernia pre- 
sent a much more difficult clinical problem in 
arriving at a definite diagnosis. The subjec- 
tive symptoms in the latter group are entirely 
thoracic as a result of mechanical interference 
with respiration and expansion of the lungs. 
These symptoms suggest a primary pulmo- 
nary lesion and direct the clinical investiga- 
tion to roentgenological study of the thorax. 
The roentgenological findings of an increased 
density in the pulmonary field justify the 
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margins. Larger transverse openings extend- 
ing beneath the sternum are best closed by 
suturing the anterior margin of the diaphrag- 
matic muscle defect to the posterior sheath of 
the rectus muscle and anterior chest wall. 

The most satisfactory' material for closure 
of the opening is living suture of fascia lata 
removed from the thigh and stabilized in the 
tissues with silk. The round ligament of the 
liver can be incorporated in this closure to 
strengthen it as well as to re-establish its posi- 
tion on the anterior abdominal wall. 

The closure of the large openings is facili- 
tated by paralyzing the right side of the dia- 
phragm by temporary interruption of the 
right phrenic nerve. This procedure, how- 
ever, is not necessary in the closure of small 
openings. Preparation can be made to in- 
terrupt the phrenic nerve in the supraclavi- 
cular region after the opening is explored and 
it is determined whether or not interruption 
is necessary. 

The operative approach for the repair of 
the subcostosternal hernia in the 4 cases which 
I am reporting, was abdominal in all instances. 
The sac was removed in 2 cases and was left 
in siln in 2. The herniated viscera were re- 
duced and the opening was repaired in all 4 
cases. There were no operative deaths and 
no subsequent recurrence of the hernias. 

REPORT OF CASES 

Case i. A woman, aged 64 years, consulted the 
Mayo Clinic on June 25, 1932, because of a diagnosis 
of intrathoracic tumor on the right side. Her chief 
complaints were asthmatic attacks with dyspnea on 
exertion, intermittent attacks of stomach trouble, 
loss of weight and strength, and insomnia. With the 
exception of numerous irregular attacks of asthma 
for a period of more than 30 years, more severe in the 
spring and fall, she always had enjoyed good health 
until 4 years before her admission when she first 
noticed difficulty in the swallowing of food and at 
times she would spit up some food immediately 
after eating. This, however, was not associated 
with pain. This condition continued for about 5 
months after which a roentgenogram of the stomach 
was taken and a diagnosis of ulcer and dilatation of 
the cardia of the stomach was made. Medical man- 
agement for ulcer was begun, and the patient ob- 
tained complete relief of symptoms until 3 years 
before her admission to the clinic when following an 
attack of pyelitis, severe symptoms similar to the 
previous attack again developed. She was again re- 
lieved by medical treatment. 


Three months prior to her admission to the clinic 
the patient had a recurrence of her digestive symp- 
toms with spitting up of food and mucus and with 
epigastric distress most marked at night. Some re- 
lief was obtained from taking soda and restricting 
her diet to frequent small feedings. Roentgenograms 
of the stomach were taken again, and the patient 
was told that the ulcers which had been visualized 
at the previous examination were completely healed 
but that the roentgenograms of the lungs revealed 
an intrathoracic tumor on the right side. The pa- 
tient gave no history of injury. 

On physical examination her blood pressure was 
12S millimeters of mercury, systolic, and 80, dias- 
tolic. Her weight was irz pounds (30.8 kilograms). 
An examination of her chest showed emphysema, 
grade 2, on a basis of 1 to 4, and there were scattered 
rales of an asthmatic condition to be heard. Her 
fingers were clubbed, but she said this condition had 
always been present. Urinalysis showed an occa- 
sional pus cell, but the results were otherwise nega- 
tive. The hemoglobin was 13.3 grams per 100 cubic 
centimeters of blood; erythrocytes numbered 4,380,- 
000 and leucocytes 5 , too in each cubic millimeter of 
blood. The flocculation reaction was negative. The 
roentgenogram taken of the chest and stomach re- 
vealed a large tumor at the base of the right lung an- 
teriorly, and herniation of the cardiac end of the 
stomach through the esophageal hiatus with a third 
of the stomach above the diaphragm. 

Because of the preponderance of gastric symp- 
toms, operation for the esophageal hiatus hernia was 
advised, and this was done on June 29, 1032, through 
an abdominal incision under intratracheal ethylene 
and ether anesthesia. Upon exploration of the ab- 
domen, the omentum was found to pass over the 
dome of the left lobe of the liver and entered the 
right side of the thoracic cavity through an opening 
close to the anterior attachments of the diaphragm 
just to the right of the ensiform cartilage. The 
omentum was the only abdominal structure which 
passed through the opening. The transverse colon 
was slightly elevated but it was not involved in the 
hernia. It was the presence of the omentum in the 
right side of the thoracic cavity which produced 
the roentgenological shadow which was thought to 
be an intrathoracic tumor. The omentum was 
moderately adherent to the hernial sac but was re- 
moved without difficulty. The opening in the an- 
terior surface of the diaphragm was somewhat linear, 
being about 3 inches (S centimeters) in length along 
the costal margin, extending to the sternum, and 
about 1 inch (2.5 centimeters) in width. The her- 
nial sac consisted of peritoneum and was just to the 
left of the round and falciform ligaments of the liver. 
There was a complete peritoneal sac which was about 
S inches (13 centimeters) in depth. 

This sac was inverted and excised and the peri- 
toneum was closed with the closure of the hernial 
opening in the structure of the diaphragm by over- 
lapping the margins for a distance of 2 centimeters. 
Examination of the stomach revealed an enlarged 
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F ‘g 4 Fig s 

Fig i Case i Subcostcstfrna! hernia on admission Large, rounded shadow right 
lower part of thorax, obscuring right border of heart and lung field 

Fig 3 Case i Six months after operation Right lung entirely expanded Dia- 
phragm, heart, and lung fields negative 

Fig 4 Case i Herniation of cardiac end of stomach through esophageal hiatus, 
also on admission 

Fig s Case r After repair of esophageal hiatus hernia, show ing stomach in normal 
position below diaphragm Operation performed at same time as that show n in Figure j 


esophageal hiatus which was about to centimeters 
in diameter, through nhjch about a third of the 
cardiac end of the stomach had herniated into the 
posterior mediastinum The hernial sac was cut from 
its attachments to the stomach and permitted to 
retract into the posterior mediastinum After re- 
placement of stomach into abdomen, enlarged esopha- 
geal hiatus was repaired by overlapping from above 
downward, innermost suture ol the repair proximal 
to esophagus incorporat cd t he loose areolar (issue and 
remnants of peritoneal sac in the lower esophagus m 
the closure, fixing it to the inner margin of repaired 
hiatus Stomach and duodenum did not show an» 
intrinsic lesion (Figs i to 5) 


The patient’s convalescence was uneventful and 
she uas dismissed from the hospital on the twrnl>- 
first da> Her general condition was good and her 
wound completely healed The roentgenogram of 
the stomach revealed it to be in normal position be- 
low the diaphragm and she had no ga«tnc complaint 
The roentgenogram of her lungs was normal with 
no evidence of the shadow in the right lower an 
tenor portion of the chest which had been thought 
to be due to an mtrathoracic tumor before operation 
This case is of particular interest from both 
a clinical and a surgical standpoint The pa- 
tient’s clinical symptoms presented a dual 
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type of complaint. The chief complaint of 
loss of weight and strength and the associated 
asthmatic attacks with clubbing of fingers and 
scattered rales throughout the lungs, sug- 
gested a primary pulmonary lesion which was 
somewhat substantiated by the roentgeno- 
logical findings of a shadow diagnosed as a 
tumor in the right side of the thoracic cavil} - . 
The other phase of her clinical symptoms was 
that of the gastric complaint which consisted 
of nausea, vomiting, and epigastric distress, 
occurring about 2 hours after meals but often 
noted before the patient had finished her 
meal. The pain was more marked at night 
and was relieved by belching of gas or vomit- 
ing. This phase of her complaint was fairly 
characteristic of an esophageal hiatus dia- 
phragmatic hernia with an associated trau- 
matic ulcer, as the symptoms of this condi- 
tion often simulate those of a gastric ulcer. 

The surgical indication in this case pre- 
sented a problem as to the method of ap- 
proach. I decided that the esophageal hiatus 
diaphragmatic hernia was responsible for the 
major portion of the patient’s symptoms and 
probably for the loss of weight owing to the 
inability to take food. I felt, therefore, that 
the stomach should be explored first and that 
there was a possibility that the shadow in the 
anterior mediastinum might be an anterior 
type of hernia rather than a primary tumor 
of the lung. The discovery at operation of an 
esophageal hiatus diaphragmatic hernia and 
of anterior herniation of the omentum through 
the foramen of Morgagni is very unusual. 
In a series of 270 cases of diaphragmatic her- 
nia in which I have operated, this is the only 
case in which there were two distinct con- 
genital types of hernia through the dia- 
phragm. This case exemplifies the importance 
of considering the herniation of the abdominal 
viscera or omentum through the diaphragm 
in the event of an abnormal shadow in the 
lower part of the thorax. I know of no other 
case reported in the literature which presented 
two separate and distinct congenital hernial 
openings with herniation of abdominal viscera 
through the diaphragm. 

Case 2. A woman, aged 46 years, consulted the 
clinic on February 1, 1939, because of persistent 
productive cough of more than 2 years’ duration. 



Fig. 2. Case 1. Operation by abdominal approach. Her- 
niation of omentum and colon through opening to right of 
ensiform cartilage. 


She had been subject to “head colds’’ for the past 10 
years. These had become more frequent and severe 
since she had put on weight. She had gained 60 
pounds (27.2 kilograms) in the past 2 years and on 
admission weighed 190 pounds (S6.2 kilograms). At 
first there was relatively little expectoration asso- 
ciated with the cough, but following a severe “cold” 
about a year ago the patient began coughing up 
“greenish material that looked like pus.” Since that 
time the cough had been productive but the sputum 
changed to mucoid material and amounted to about 
1 cupful a day. The patient coughed mostly at night 
and often throughout the night and obtained some 
relief upon sitting up. She recently had had severe 
night sweats. Her voice had become husky and 
hoarse most of the time. Hemoptysis was not noted. 
She had had moderate dyspnea, more marked on 
exertion. Chest pain was not present. Appetite was 
excellent. The patient had no symptoms referable to 
the gastrointestinal tract. There was no history of 
injury. She was referred to the clinic with a clinical 
diagnosis of intrathoracic tumor. 

On physical examination her blood pressure was 
135 millimeters of mercury systolic and S5 diastolic. 
Examination of the thorax revealed decreased 
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operative dugnoswwas benign tumor or encysted fluid Fig S Case j. Oa admission Entire colon w normi! 

rig 7 Cosea Lateral view on admission Shows that position below diaphragm. 


fremitus, diminished breath sounds and dullness to After separation of these adhesions and section of 
percussion over the loner area of the right lung the pleura the mass was found to be a peritoneal 

Urinal) sis showed pus, grade r, but the results were hernial sac coming through an opening in the an- 

othcrwise negative. 1 he hemoglobin was 138 tenor portion of the diaphragm just beneath the 

grams per 100 cubic centimeters of blood and leu- costostemal junction The pent on cal sac was opened 
cocytes numbered 7,400 in each cubic millimeter of and seas found to contain an enormous omental fat 
blood Flocculation reaction was negative. X-raycx- apron It was impossible to replace this herniated 
animation of thorax showed a homogeneous opacity omentum through the relatively small hernial orifice 

over lower and anterior fields 0/ right lung, thought owing to the fixation of the omentum at the necl 

to be a benign tumor or encysted fluid (tigs. 6, 7) of the sac which was angulated beneath the right 

Although there were no abdominal s) mptoms, the border of the heart. It is possible that replacement 

position of the shadow in the right side of the tho- might have been accomplished by enlarging the 

racic cavity originating at the cardiophremc angle opening in the diaphragm, but I did not think, this 
anteriorly suggested the possibility of a subcostoster- procedure was advisable, as the patient was very 
nal hernia, and the entire gastrointestinal tract was obese and there was no space in the abdominal cav- 
examined roentgcnologically but found to be normal ity to receive this huge omental mass I did not 
(Fig 8) The clinical diagnosis was mtrathoracic le- think it advisable to enlarge the opening because of 
sion, probably tumor, and exploration was advised the danger of injury to the colon, and it was thought 
A nght artificial pneumothorax was done pre- best to close the thoracic cavity as an exploration 
Iimmary to the operation and roentgenograms taken and to replace the herniated omentum through an 
after this procedure did not give any additional in- abdominal approach at a later operation after the 
formation as to the lesion The transpleural cxplora- patient's weight had been reduced 
tion of the nght side of the thoracic cavity was car- The patient made a good recovery from the ex- 
ned out on February 13, 1930 The seventh nb was ploratory thoracotomy and was permitted to return 
resected and upon exploration of the thorax a large home on a reduction diet She returned to the 
tumor mass was found originating from the nght clime in 3 months, having lost 50 pounds (21 7 
cardiophremc angle of the lotrer right side of the kilograms) Her general condition was very satix- 
thoracic cavity and extending entirely behind the factor)' On June 17, 1939, the right subcostoslernal 
mediastinal and anterior parietal pleura to the hernia was repaired under cj donropane anesthesia, 
hilum of the right lung superiorly and to the mid through an upper nght rectus abdominal approach 
portion of the right side of the thoracic cavity later- On exploration of the abdomen a relatively large 
all) This anterior mass occupied a third of the subcostosternal opening through the right anterior 
entire right side of the thoracic cavity, compressing portion of the diaphragm was found. The opening 
the lower and middle lobes of right lung posteriorly was mostly on the right side but also extender! be- 
The pressure had produced adhesions between the neath the sternum and slightly to the left of the mid 
(Uriel a I and visceral pleura around the mass line It was somewhat kidney shaped because the 
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lesion, and as this suggestion was substanti- 
ated by clinical and roentgenological findings, 
exploratory thoracotomy was indicated. 

The case is also of interest because of the 
difficulty encountered in attempting to re- 
place the herniated omentum from the tho- 
racic approach. Two courses could have been 
followed. The omentum could have been ex- 
cised and the opening in the diaphragm could 
have been enlarged but because of the extreme 
obesity of the patient and the fact that the 
omentum had lost its right of residence in the 
abdomen as well as the possibility of injur)’ 
to the colon, these procedures were not 
thought advisable. A certain hazard was 
taken in permitting the patient to return 
home because of the possibility of the colon 
becoming involved in the hernia, particularly 
following reduction in weight and decrease in 
the fatty omental content of the hernial sac, 
as the onl> reason that the colon had not be- 
come involved in the hernia was that the sac 
was completely filled with omentum The 
patient was cautioned on her first dismissal 
that if she experienced an)’ abdominal symp- 
toms she should return for operation without 
any further delay The ultimate satisfactory 
result obtained from the abdominal reduction 
and repair of the hernia was very gratifying. 

Case 3 A man, aged 17 >ears, consulted the 
clinic on June 6, iq.jo, because of irregular periodic 
attacks of abdominal distress and bloating of 7 
sears’ duration lie stated that he had always been 
in excellent health until the onset of these symptoms 
He first noticed that his abdomen w ould become 
distended after meals This distention was asso 
ciated with generalized abdominal distress which had 
recently reached a degree of severe pam The pam 
was most severe when he lay down at night On 
several occasions he bad had a smothering sensation 
which would be relieved by sitting up He would 
have nausea following meals but had never vomited 
lie had noticed gurgling in the abdomen which 
would extend into the lower part of the chest He 
had become increasingly more constipated, requiring 
the constant use of laxatives II is general condition 
had remained satisfactory except for weakness and 
loss of weight There had been no history of injury 

On physical examination the patient was found to 
weigh 116 pounds (576 kilograms) His normal 
weight was 138 pounds (6*6 kilograms) The loss of 
weight extended over a period of 7 years Examina- 
tion of the abdomen revealed slight generalized 
tenderness Examination of the chest revealed a 
percussion note under tbe sternum, rather tvmpamc 


The blood pressure was 152 millimeters of mercury 
systolic and 80 diastolic. Unnaljsis revealed an 
occasional erythrocyte and an occasional pus cell 
but the results were otherwise negative The hemo- 
globin was 14 4 grams per 100 cubic centimeters of 
blood, erythrocytes numbered 5,160,000, and leu- 
cocy tes 7 ,300 in each cubic millimeter of blood The 
flocculation reaction was negative The roentgeno- 
logical examination of the thorax was reported as 
giving negative results The roentgenological ex 
amination of the colon revealed herniation of the 
cecum and ascending colon as well as a portion of 
the terminal ileum through an opening in the an- 
terior right side of tbe diaphragm with the afore 
mentioned portions of the bowel hing in the an 
tenor mediastinum slightly to the right of the mid- 
linc and just to the right and posterior to the lower 
part of the sternum and the xiphoid process (Figs 
11 ami 12) The fluoroscopic examination of the 
diaphragm showed the motion of both sides of the 
diaphragm to be equal and normal 
A clinical diagnosis of a right subcostostcrnal dia- 
phragmatic hernia was made and temporary inter- 
ruption of right phrenic nerve followed by abdomi- 
nal repair of hernia was done June iq, 1940 
Temporary interruption of the right phrenic nerve 
by crushing the nerve was done through a right 
supraclavicular incision The abdomen was then 
explored through an abdominal right rectus incision 
under cyclopropane anesthesia The ileocecal coil 
was found to extend over the left lobe of the liver 
and through an opening in the right anterior part of 
the diaphragm There was also herniation of a por 
tion of the omentum These structures were mod- 
erately adherent but were removed without difficulty 
and were dropped back into the abdomen After 
removal of the herniated viscera, the defect in the 
anterior right part of the diaphragm could be visual 
vied This opening was chiefly in the tight side of 
the diaphragm but extended beneath the sternum 
The portion of the opening to the right corresponded 
to the foramen of Morgagni There also had been a 
lack of fixation of the diaphragm to the lower end 
of the sternum The opening w-as about 6 centl 
meters in length along the costosternal attachment 
and it was about 4 centimeters in width There was 
a complete hernial sac consisting of peritoneum of 
the diaphragm and anterior abdominal wall This 
sac extended into the thoracic cavity for about 8 to 
10 centimeters The round ligament of the liver 
extended with the hernial sac into the thoracic cav- 
ity and the opening was to the left of the round 
ligament The left lobe of the liver was very much 
smaller than normal and was rounded m contour 
The right lobe was about normal in size aud shape 
The hernial sac was removed from tbe thoracic 
cavity and partially excised, and the margins of the 
defect in the diaphragm were closed by overlapping 
and fixing the diaphragm to the chest wall with two 
sutures of continuous fascia lata removed from the 
right thigh The round ligament, which had been 
cut from its attachment to the sac, was then tncor- 
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Case 4 A man, aged 34 years, consulted the 
clinic on March 24, 1937, because of repeated at- 
tacks of gas and belching with severe pain in the 
chest He stated that 2 years prior to his admission 



he had had an attack of sharp pain in the right upper 
quadrant of the abdomen which lasted for s days, 
following which he had considerable gastric distress. 
Three months later he had a severe attack of gas 
and belching with severe pain in the chest and over 
the heart after he had eaten "hamburger” and drunk 
beer. He could not lie down and morphine was re- 
quired for relief One week later he had a similar 
attack. Since this attack he had to take something 
to make his food digest Ilis appetite was good 
Immediately after meals and occasionally between 
meals he would have a sensation of rumbling and 
rolling 0/ gas in his chest During some of these 
attacks he had pain in the right epigastrium and 
near the right shoulder blade This pain might 
occur with or without relation to meals Recently 
even a glass of water would make the stomach feel 
full Although the patient became nauseated after 
meals he had never vomited There had been no 
history of injury 

On physical examination the patient was found to 
be well developed and well nourished His weight 
was 160 pounds (72 6 ktlograms) Examination 
of the abdomen revealed tenderness in the epi- 
gastrium and right lower quadrant The blood pres- 
sure was 134 milligrams ol mercury systolic and Bo 
diastolic The results of urinalysis were negative 
The hemoglobin was 18 5 grams per 100 cubic centi 
meters of blood, erythrocytes numbered 4,970,000 
and leucocytes 11,500 in each cubic millimeter of 
blood The flocculation reaction was negative 

Roentgenograms of the chest revealed a circum- 
scribed shadow in the right cardiophrenic angle 
above the right side of the diaphragm A dia- 
phragmatic hernia was suspected. The roent- 
genogram of the stomach showed it to be in normal 
position The roentgenogram of the colon revealed 
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!•>. 1 y, left. Case 4. On dismissal. Colon in normal position below diaphragm. 

Fig. iS. Case 4. One year after repair of subcostostcrnal hernia. Pleuritic adhesions 
right costophrenic angle. Lung fields negative. 


herniation of a large portion of the transverse colon 
into the right side of the thoracic cavity, through an 
opening in the anterior part of the diaphragm 
(Figs. 14 and 15). The colon extended to the level 
of the second rib anteriorly. A diagnosis of sub- 
costostemal diaphragmatic hernia with herniation 
of the transverse colon into the right side of the 
thoracic cavity was made. 

Operation was performed on March 31, 1937, un- 
der cyclopropane anesthesia through an upper right 
rectus abdominal approach. On exploration of the 
abdomen it was found that the omentum and entire 
transverse colon had herniated through an opening 
in the anterior part of the diaphragm which was be- 
neath the sternum, extending mostly to the right 
side but partly to the left side of the sternum. The 
opening measured about 10 centimeters in diameter 
and extended across the entire anterior portion of the 
chest wall. The colon and omentum were moder- 
ately adherent to the peritoneal sac which extended 
to the second rib anteriorly in the right side of the 
thoracic cavity (Figs. 16 and 19). 

After removal of the colon and the omentum 
from the opening, it was found that there was a 
complete hernial sac of peritoneum which was a con- 
tinuation of the peritoneum of the diaphragm and 
anterior abdominal wall. After removal of the 
herniated abdominal viscera, there was marked suc- 
tion through the hernial opening, but this was due 
to the suction of air into the hernial sac as there was 
no direct communication with the pleural cavity. 
The round ligament of the liver was incorporated 
in the portion which formed the hernial sac and ex- 
tended into the thoracic cavity. Both the round 
and falciform ligaments were pulled out of the tho- 
racic cavity, but it was impossible to remove the 
hernial sac because of its firm attachment to the 
thoracic viscera and chest wall, high in the thoracic 
cavity. The round ligament of the liver was cut 
and the end distal to the liver, which had been at- 
tached to the abdominal wall, was permitted to re- 
tract into the thorax with the hernial sac (Figs. 


20 and 2i, frontispiece). Linear incisions were made 
into the sac to permit fluid to drain out after clos- 
ure of neck of hernial sac. The opening was closed 
by suturing it to the posterior sheath of the rectus 
muscle on both sides. The tissues were first stabi- 
lized with silk, and then living sutures of fascia lata, 



Fig. 19. Case 4. Hernial sac of peritoneum and pleura, 
anterior right portion of thorax, containing herniated trans- 
verse colon and omentum, compressing right lung. 
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Case 4 A man, aged 34 years, consulted the 
clinic on March 24, 1937, because ol repeated at- 
tacks of gas and belching with severe pain in the 
chest. He stated that 2 years prior to his admission 



Fig 16 Case 4 Entire transverse colon and omentum 
herniated through s large subcostostemal opening (foramen 
of Morgagni), right of midluie 


he had had an attack of sharp pain in the right upper 
quadrant of the abdomen which lasted for 5 days, 
following which he had considerable gastric distress. 
Three months later he had a severe attack of gas 
and belching with severe pam in the chest and over 
the heart after he had eaten “hamburger” and drunk 
beer He could not lie down and morphine was re 
quired for relief. One w eek later he had a similar 
attack Since this attack he had to take something 
to make his food digest His appetite was good 
Immediately after meals and occasionally between 
meals he would have a sensation of rumbling and 
rolling of gas in his chest During some of these 
attacks be had pain in the right epigastrium and 
near the right shoulder blade This pain might 
occur with or without relation to meals Recently 
even a gl3$s of water would make the stomach feel 
full Although the patient became nauseated after 
meals he had never vomited There had been no 
history of injur}' 

On physical examination the patient was found to 
be well developed and well nourished His weight 
was 160 pounds (72 6 kilograms) Examination 
of the abdomen revealed tenderness in the epi 
gastrtum and right low er quadrant. The blood pres- 
sure was 124 milligrams of mercury systolic and 80 
diastolic The results of urinalysis were negative 
The hemoglobin was 18 5 grams per 100 cubic centi 
meters of blood, erythrocytes numbered 4,97°. 000 
and leucocytes 11,500 m each cubic millimeter of 
blood The flocculation reaction was negative 

Roentgenograms of the chest revealed a circum- 
scribed shadow in the right cardiophremc angle 
above the right side of the diaphragm. A dia- 
phragmatic hernia was suspected The roent- 
genogram of the stomach showed it to be in normal 
position The roentgenogram of the colon revealed 
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D IRECT communication between the 
| arterial and venous systems of the 
body exists either as an acquired 
lesion due to trauma or disease, or 
as a developmental anomaly. Abnormal com- 
munications between intracranial vessels ex- 
ternal to the brain occur chiefly between the 
internal carotid artery and the cavernous si- 
nus. These extracerebral lesions arise spon- 
taneously in diseased vessels or, as more fre- 
quently happens, they result from trauma. 
Their formation is dependent upon an ana- 
tomical arrangement that has no analogy else- 
where in the body. But abnormal communi- 
cations between the pial and cerebral arteries 
and veins are probably always congenital, and 
it is this latter type of lesion with which the 
present study is concerned. 

The arteriovenous communications of the 
brain in the past have been variously desig- 
nated. Cushing and Bailey (3) in their mono- 
graph, Tumors Arising from the Blood Vessels 
of the Brain (1928), which was the first note- 
worthy attempt at clarification of the subject, 
referred to these lesions as angioma arteriole. 
They listed the following synonyms: angioma 
plexiforme or anastomoticum, varix arteriole 
or aneurysmaticus, Rankenangiom or Ranken- 
aneurysm, angioma varicosum or cirsoides, 
and hemangioma racemosum arteriole et ve- 
nosum. Synonyms used by others have been: 
angioma cavernosum, varix aneurysmaticus, 
aneurysma serpantina, aneurysm anastomat- 
ica. Dandy (1928) chose to call the lesions 
simply arteriovenous aneurysms. The latter 
term is perhaps the most useful, principally 
because it leaves no doubt about the nature of 
the lesion. 

The reports of about 75 cases have accumu- 
lated in the literature, and there has been con- 
siderable variation and some misunderstand- 
ing in regard to the nature of the lesion, the 
interpretation of its clinical manifestations, 
and the possibilities for treatment. Personal 


experience with a group of 6 cases having ar- 
teriovenous aneurysms of the brain in which 
careful investigations have been made and the 
progress observed after a variety of therapeu- 
tic measures, has prompted this reconsidera- 
tion of the subject. 

Case i. Frequent headaches since the age of 4, 
and infrequent convulsive seizures since the age of 
26 in a 41 year old man. Slight increase in intra- 
cranial pressure and calcified areas in the left frontal 
lobe. Cephalic bruit, not discovered before opera- 
tion. Distortion of the ventricles seen by ventricu- 
lography. Arteriovenous aneurysm of the left fronto- 
parietal area of brain disclosed by osteoplastic opera- 
tion. Subtemporal decompression. Improvement in 
headaches and convulsions 4 years later. 

On July 24, 1936, Frank B., aged 41, a plasterer, 
referred by Dr. Edward M. Livingston of New York 
City, was admitted to the hospital, complaining of 
headaches and convulsive seizures. 

At the age of 4 years the patient was critically ill 
in Italy with what was thought to be typhoid fever. 
After recovery from this illness he began shortly to 
experience periodic headaches which occurred every 
3 to 4 weeks. These headaches were dull and usually 
bifrontal, occasionally associated with vomiting, and 
lasted on an average of S hours. They continued to 
recur through the years and, although he was some- 
times confined to bed with them, he usually found 
sufficient relief from aspirin to continue his activities. 

Three years before admission a new type of head- 
ache replaced the old one. This headache appeared 
almost daily and events associated with it followed a 
definite pattern. He would first experience a “burn- 
ing sensation in the pit of the stomach” followed 
within a few minutes by a pain in the left supra- 
clavicular region which, within the next 10 to 20 
minutes, gradually traveled up the left side of his 
neck to the face, then “swept over the left side of the 
head” and centered in the left forehead as a violent 
throbbing pain. This would be associated with a 
watering of the left eye and temporary haziness in 
the vision of that eye. Ten grains of aspirin taken 
with the onset of the pain would give him relief with- 
in 20 to 30 minutes. He was unable to relate the on- 
set of these headaches to any known incident. 

He had his first convulsive seizure at the age of 26 
(15 years before admission), and had about 1 a year 
thereafter. Three attacks occurred at night while 
he was asleep and one occurred while he was sitting 
quietly; all the others occurred during the activity 
of his waking hours. With the onset of an attack he 
felt a “quivering in the stomach” (unlike the sensa- 
tion preceding headache) and this was followed by 
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an uncontrolled crj and lav. of consciousnc*. The 
attacks wyre always generalized according to the 
account given and lasted so to 40 minutes There 
was no relationship between headaches and the con- 
vulsions, and at the termination of a convulsion he 
felt only extreme fatigue and had no local pal-ies 
or paresthesias. 

IBs general physical condition was not remark- 
able: his intelligence and mental attributes were 
above average. There were no nevi or abnormal pig- 
mentations over the body. The blood pressure was 
1 1S/70, the cardiac rate was 70 and the radial pulse 
was of normal character. There were a few promi- 
nent pulsating vessels in the left frontotemporal re- 
gion, but the great vessels of the neck were not ab- 
normally pulsatile and no bruit was discovered over 
the head or neck prior to operation There was a 
definite bilateral papilledema of less than one diop- 
ter, greater on the left. The retinal vessels, both 
arteries and veins, were full and tortuous and diffi- 
cult to distinguish from each other. Visual fields 
and acuity were normal. Quantitive smell function 
on the left was one third that on the Tight Other 
functions of the head were normal as were motility 
and sensory functions and reflexes over the body. 

Blood and urine tests were normal The spinal 
fluid was under moderate increase in pressure (rzo 
mm of water) and the total protein was 050 
grams per cent. 

Roentgenograms of the head showed the cranium 
to be of normal size, shape, and thickness The fron- 
tal sinuses were of medium and equal size There 
was very slight accentuation of the convolutional 
markings of the skull, and the posterior chnoid proc- 
esses were atrophic One or two local areas of rare- 
faction appeared to be the result possibly of pressure 
from tbc vessels of the aneurysm. The vascular 
markings (diploe) were accentuated, particularly 
on the left in front and near the vertex There was 
increase in the size of the groove for the middle 
meningeal artery on the left as compared to the 
right, the foramen spinosum was not well demon- 
strated. The pineal was calcified and in normal posi- 
tion. There was si>otty calcification in left fronto- 
parietal region at a site corresponding to precen- 
tral area of cortex There was al-o calcification in 
intracranial segment of left internal carotid artery 

A diagnosis of tumor, probably meningioma, of the 
left frontal cerebral lobe « as presumed 

Ventriculography was performed, July 2 7, 1936 
Thirty cubic centimeters of clear fluid, found under 
moderate increase in pressure, were exchanged for 
air The roentgenograms showed normal sized ven 
tricks, but a slight shill of the lateral and third ven 
tncles to the right and a slight depression of the left 
frontal horn (l igs ia and b) 

Operation was done July 30, tojh After ether 
anesthesia had been administered, a lift parietal 
osteoplastic operation was performed (fig *) 
Neither the »ca!p nor the bone appeared undulv 
vascular but upon elevation of the bone from the 
dura, enlarged and tortuou* middle meningeal ar 


tencs tore easily and bled briskly. As the dura was 
reflected from the brain, large tortuous and inter 
twined vessels were revealed m the upper part of the 
prcrolandic area These vessels were obviously large 
veins but were tense, pulsating, and had an arterial 
color. They appiared to extend on up to the sagittal 
«mus and downward into the lateral ctrebral hssure 
but in this latter direction they were smaller. Else- 
where over the exposed frontal Jnbc all cortical ves- 
sel* were several times larger than normal and even 
those that could be distinguished as veins had a red 
dish arterial color In addition, there were several 
stubby vessels, 2 to 3 millimeters in diameter, con- 
reeling these cortical vessels and the dural artencs 
No attempt was made to ligate any of the vessels 
except those communicating with the dura. A fair 
sized decompression was created beneath the tempo- 
ral muscle and the bone flap w as replaced and sutured 

The recovery from operation was prompt and the 
only complication was a transitory aphasia which 
disappeared by the twelfth postoperative day. The 
headaches were greatly improved A bruit was heard 
faintly on auscultation ovir the J eft pandit area 
near the midline and could easily be overlooked if it 
were not anticipated. The bruit was quite distinct 
over the area of decompression but it was not heard 
elsewhere over the head. It was faintly heard over 
the left eyeball and left carotid artery in the neck 
The patient was not aware of noises in the head at 
any time Compression of the left common carotid 
artery caused slight diminution in the bruit; of both 
carotids, almost complete obliteration of the bruit. 

After operation, ioso r units of roentgenotherapy 
were administered in 10 doses The decompression 
though slightly full was not lcn«e There was no 
essential change in the appearance of the optic fundi 

The patient was seen at regutar intervals in the 
4 years after operation Two additional serin of 
roentgenotherapy, each of 1,000 r units, were given 
during fust 6 months but patient refused more 

He was greatly relieved of his headaches for* year 
after operation After that he again began to have 
daily left frontal headaches but of much Ins seventy 
than before operation. These headaches were un- 
accompanied by thr former pain in the left shoulder, 
neck, and face He took no medication except a'pirtn 
and had but one mild convulsion (September, 

No new physical signs developed The bruit 
remained the same The decompression varied in its 
fullness but the optic disks remained slightly full. 

Headache was the complaint that finally 
brought this patient to the hospital. It had 
first appeared at the age of 4 years ami is 
fairly good evidence that his vascular lesion 
was present early in life. The headache of 
later years had many of the aspects of mi- 
graine by its involvement of one side of the 
neck, face, and head, at least it was character- 
istic of pain of vascular origin Since the large 
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Fig. ia. Case i. Ventriculogram showing deformity of 
the body and frontal horn of the left lateral ventricle. 

cerebral vessels were the most conspicuous 
feature of this man’s lesion it might be sup- 
posed that dilatation of these vessels was di- 
rectly responsible for at least the pain in the 
head, but since the normal pial vessels over 
the cerebral convexity arc not pain sensitive 
this explanation is improbable (20). A more 
reasonable explanation for the headache would 
be the distention of the pain sensitive dural 
arteries which in this individual were seen not 
only to be enlarged but also in direct commu- 
nication with the large vessels of the aneu- 
rysm. Transection of the middle meningeal 
artery low in the temporal region interrupted 
both the proximal blood supply and the nerve 
supply to the distal portions of that artery. 
This alone is sufficient to cause improvement 
in headache (9). The partial return of head- 
ache a year or so later might well result from 
return of nerve supply to the dural arteries. 

Slightly increased intracranial pressure was 
evidenced by the low grade papilledema. In 
all probability there had been fluctuations of 
intracranial pressure in the past. The lack of 
fullness of the decompression except for the 
first several days after operation demonstrated 
the absence of marked or sustained elevation 
of pressure. The decompression and the in- 
terruption of the middle meningeal artery- 
doubtless each deserve some of the credit for 
the improvement in patient’s headaches and 
the diminution in the frequency of convulsions. 


Fig. ib. Case :. Ventriculogram showing depression of 
the lateral ventricle on the left side. 

Case 2. Occasional paresthesias and convulsive 
movements in left upper extremity for 3 vears and 
mild schizoid psychosis for 6 months in woman 
aged 43. Arterial hypertension and slight left hemi- 
parcsis. Cephalic bruit, not discovered before opera- 
tion. Distortion of the ventricles seen bv ventricu- 
lography. Arteriovenous ancurvsm of right parietal 
are-a of brain disclosed by osteoplastic exploration 
Subtemporal decompression. Rocntgenotheram- 
Diminution in frequency and severity of convulsions 
but increase m psychosis 4 vears later 

On September i, 1936, Helen R.,' aged 4, an 
unmarried grade school teacher referred id. .1. 
Rockefeller Institute and the l’avne Whii ' t/' L 
chiatric Clinic of New York Ci tv , )' h 1 T 

hospital, complaining of attacks’ of t( ? 

weakness in the left hand and arm Umbnc5S and 
Until 3 years before admission ci,e 1, 1 1 
good health and without complabt U t bcCn "J 
40 she began to experience nerindiT 1 ! c a S c °f 
“numb, cold, dead feeling” /„ t l, e Ief, S i!' Sa j IOnS , of 11 
which sometimes spread over it, c . anc i a nd arm 
the body. The attLS ocZetaS ¥ l Sidc ° f 
a month but later as often a bout once 

and lasted from 1 to 1: minm Wer . a times a week 
the attacks of paresthesia became At ll l e a S e of 4t 
times with an uncontrolled to ■ associa ted some- 
left hand and arm. Durineth mC con t ra ction of the 
to the hospital she lost COns . C - J ear i )e i° r e admission 
in the course of these attacks'h 150055 scvera * times 
eralized convulsion. bu t never had a gen 

A typical attack was ushered . 
sation of pounding i n her ,n usually by a sen- 
to the head” and a “b ea ,;„ a <ru shing of blood 
1 ng sensation all over the 
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Fig a Case a Draw ing mule from postoperative sketch 
giving site anil general apjiearance of the lesion N’ote ab- 
normal vessels anastomosing the lesion ami the middle 
meningeal artery. 

body " She had no tinnitus between attacks and 
never had headache at any time 

A year prior to admission she nas found to have 
unexplained h>pertcnsion Examination showed 
slight enlargement of the heart to the left and elec- 
trocardiographic changes indicating left ventricular 
preponderance, but no renal pathologv 

During the 6 months prior to admission she de- 
veloped distinct changes in mood, was overly sus- 
picious of people, and had hallucinations of hearing 
voices. A sister had committed suicide during a state 
o{ depression Alter the patient had been observed 
at the psychiatric clinic, a diagnosis was made of 
“paranoid reaction with panic episodes”, the prog- 
nosis nas thought to be serious It was while she was 
being observed in this clinic that a left sided convul 
sivc seizure was seen by a physician for first time 
Examination disclosed no papilledema but the 
vessels of the right retina were full and tortuous, the 
suns were of a lighter color than usual \ ixual 
acuity and penmetrv were njrmal There was very 
slight weakness of the left lower face and of the left 
upper extremity There were no »cns«rv changes 
The deep refit xcs in the left upper and lower ex 
tremitics were increased but the superficial reflexes 
were normal The blood pressure at rest averaged 
165 10S and the cardiac rate averaged 80 The pulse 
had a bounding quail tv The hiart was normal on 
physical examination although it was shown to be 
slight lx enlarged to the left bv roentgenography 
Laboratory studies of the blood and unne showed 
normal values 


Roentgenogram, of the head (Fig> Ja aTH i 
showed the cranium to be of normal size, shape and 
thickness The frontal sinusis were of moderate and 
equal size. 1 here was v cry slight accentuation of the 
convolutional markings of the skull and the pos- 
terior clinnid proccssis were thin but there was no 
frank evidence ol increased intracranial pressure 
There were one or two areas of rarefaction of the 
inner tabic of the right parietal bone, pos-ihly the 
imprint of vessel, of the aneurysm The vascular 
markings (diploe) were accentuated over the entire 
skull and in the parietal regions there wire the mark- 
ings of large vinous lakes The groove for the right 
middle meningeal artery' was increased in size al 
though there w as no change in the size of the foramen 
spinosum There were no intracranial calcification, 
except in the fait cerebri 

A diagnosis of right fronloparulal neoplasm was 
presumed 

Ventriculography was carried out on September 
1, 1936 The ventricular fluid was found to be clear 
and under slightly increased tension Twenty cubic 
centimeters of fluid were removed and exchanged 
for air Roentgenograms showed normal sized ven- 
tricles with no lateral shift, but the superior wall of 
the body ol the right lateral ventricle had a serrated 
appearance as from the projection of nodular lesions 
into the ventricle. 

Operation was performed September 1, 1936 
After ether anesthesia had been administered, a 
right parietal osteoplastic operation was pertotmid 
Neither the scalp nor the bone was unduly vascular, 
and the dura w as not adherent to the bone The mid 
die meningeal arterv, however, was about twice the 
expected size and bled vigorously when cut When 
the dura was reflected a number of tortuous vessel-, 
some as large around as a lead pencil or larger, wrre 
seen to overlie the precentral area almost com- 
pletely obscuring the cortex Tense and tortuous 
vessels of smaller caliber and less closely arrangid 
were present over the rist of the exposed aria 
Bright red blood was seen swirling through the 
larger vessel, and a thrill was fell on palpating them 
There were no normal looking arteries or vi ms in the 
exposed field Three short but wide vessels pavstd 
directly from one of the cortical vessels to the dura 
and were seen to anastomose with dural arteries, 
these were clipped and cut V fairtv large subtim 
poral dicomprcssion was madi and wound clostd 

Recovery from operation was uncomplicated The 
bruit, which had not bi.cn discovind btfore opera 
non was distinct but of low intcrt'itv over the right 
frontoparietal region over the right tvtball. and 
over the right carotid artery in the neck The pa 
pent herself was ntvir aware of the bruit evin when 
it was suggestid that »hc might bias it Corn pres 
sion of the right carotid artery diminished the in 
tensity 0/ the bruit about half The decompression 
was never found to be tense during the recovers 
jieriod Rocntginothcrap) totaling 1 100 r units 
was administered within 1 weeks after ojieralion had 
been performed 
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Fig. 3a. Ca?c 2. Lateral roentgenogram of the skull Fig. 3b. Case 2. Postcroanterior roentgenogram of the 
showing accentuation of the diploic channels. skull showing accentuation of diploic channels. 


Repeated series of roentgenotherapy were admin- 
istered over the next 18 months until a total of 
10,200 r units had been given. The patient had rare 
attacks of uncontrolled clonic contractions in the 
left upper extremity in the 4 years after operation. 
There was no advance in her signs but the bruit 
seemingly became less loud. The blood pressure 
remained the same. Her paranoid trend and the 
hallucinations of voices became progressively evi- 
dent, and she was placed in an institution. 

The combination of focal convulsive seiz- 
ures and marked increase in the vascular 
markings of the skull should have suggested 
the possibility of a cerebral arteriovenous 
aneurysm. Had a bruit been listened for over 
the head the diagnosis could have been made 
before operation. Even so, an exploratory op- 
eration would have been justified because 
meningiomas, which these lesions are likely to 
resemble in their clinical manifestations, some- 
times possess a bruit and comparable vascu- 
larity of the skull. The decompression and the 
roentgenotherapy, one or both, seem to have 
afforded some benefit, for the convulsive at- 
tacks have been much less severe and less fre- 
quent. The possible causative relation of the 
cerebral lesion to the psychosis is purely spec- 
ulative. The several psychiatrists who exam- 
ined the patient were about equally divided 
on the question. 

Case 3. Recurring convulsions since the age of 
14 in a boy 20 years old. Cephalic bruit. Distortion 


of ventricles seen by ventriculography. Arterio- 
venous aneurysm of right frontoparietal area of 
brain disclosed by osteoplastic exploration. Sub- 
temporal decompression. Maximum roentgeno- 
therapy. Ligation of right common and external 
carotid arteries. Cerebral angiography. Ligation of 
left internal and external carotid arteries. Marked 
diminution in cephalic bruit and cessation of grand 
mal convulsions one year after last operation. 

First admission to the hospital October 6, 1936. 
Mike 13., aged 20 years, an electrician's helper, com- 
plained of recurring convulsive seizures which had 
been present since the age of 14. 

The patient’s birth had been unremarkable and 
he had had no notable illnesses or injuries. At the 
age of 14 he began to have convulsions which re- 
curred about every 3 months at first, but gradually 
increased in frequency until they averaged one a 
week. About one-fourth of the attacks occurred at 
night. The attacks were all generalized and asso- 
ciated with loss of consciousness but sometimes there 
were short prodromal symptoms in the left arm. 
Regular doses of phcnobarbital failed to diminish 
the attacks. 

Examination revealed his general physical condi- 
tion not remarkable and his intelligence average. 
Prominent, pulsating vessels were present over the 
right frontotemporal area and in the midforehead. 
The blood pressure averaged 110/66 on each side, 
the cardiac rate was 75, and there was a faint systolic 
murmur at the apex. A bruit synchronous with the 
pulse was audible, over the right frontal and parie- 
tal regions of the head and over both eyeballs. There 
was no increased pulsation of the vessels of the neck 
but there was a bruit over those on the right. Com- 
pression of the right carotid artery diminished the 
bruit; compression of the left caused no change. 
The bruit was not audible to the patient. The optic 
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Fig 4a Case 3 Lateral roentgenogram of the skull 
showing rarefied areas in the right frontoparietal region re- 
sulting (torn duett pressure of the vessels of the aneurysm 


fundi were normal in appearance The motility func- 
tions, sensation, and reflexes were normal 

Blood and urine tests were normal The spinal 
fluid lias under slight increase in pressure (200 mm 
of water). Roentgenographic studies of the heart 
and the electrocardiogram were normal 

Roentgenograms oi the head (Figs 4a and b) 
showed the cranium to be of normal size, shape, and 
thickness. The frontal sinuses were large and equal 
There was very slight accentuation of the convolu- 
tional markings of the skull and slight thinning of 
the posterior clmoids but no frank evidence of in- 
creased intracranial pressure There were several 
areas of rarefaction of the inner table of the right 
parietal bone, the result of erosion from large, pul- 
sating vessels of the aneurysm The vascular mark- 
ings (diploe) were moderately accentuated on both 
sides. The grooves for the middle meningeal arteries 
were accentuated on both sides but more so on the 
right and the foramen spinosum on the right was 
twice the size of that on the left There were no in- 
tracranial calcifications 

Pneumoencephalography was carried out Octo- 
ber 7, 1936 One hundred and twenty cubic centi- 
meters of fluid were removed and an equal amount 
of air was injected without producing any note- 
worthy change in the patient's condition Roent 
genograms show ed the ventricles to be of normal size, 
but the body and frontal horn of the right lateral 
ventricle were depressed and the entire ventricular 
system was displaced slightly to the left The mark- 
ings of sulci over right hemisphere w ere distorted 
A diagnosis of arteriovenous aneurysm of the 
right parietal region was made 
Operation was performed October 10, 1936 After 
ether anesthesia had been administered, a right 
parietal osteoplastic flap was made The vascular- 



Fig 4b Case 3 Roentgenogram of the base of the skull 
showing enlargement of the right foramen spinosum 


ity of the scalp was somewhat increased and the 
bone bled freely from the cancellous portion; one 
diploetic \ ein actually spurted blood The dura was 
not adherent to the bone but the middle meningeal 
artery was large and thicker walled than usual and 
Che groove it had caused in the skull was deep Sev- 
eral rounded bluish bumps of the dural surface gave 
clues to the presence of large cortical vessels beneath 
Rounded erosions m the skull were the imprints from 
the pressure of these vessels. The dura was reflected 
from the brain revealing a mass of tortuous, some- 
times intertwining and overlapping vessels, some of 
which measured a centimeter or more in diameter 
They partly overlay the motor cortex but were 
chiefly anterior to it and appeared to continue on 
beyond the exposure, anteriorly and superiorly The 
vessels all had a reddish color, some were thin walled 
and arterial blood was seen streaming through them 
with each pulsation A faint thrill was detected upon 
palpation of the vessels In a number of places the 
dura was adherent to the pia-arachnoid by either 
flimsy or tough fibrous bands and at other places 
short vessels, 1 to 2 millimeters in diameter, passed 
directly from the cortical vessels to the dura bio 
attempt was made to ligate any of the cortical ves 
scls but the dura was freed all around and the vas- 
cular attachments w ere transected A fair sized sub 
temporal decompression was created before the flap 
was replaced and sutured 
Recovery from the operation was prompt and 
uneventful but for a convulsion to days after opera 
tion vvhicb, for the first tune, was followed by a left 
hemiparesis that did not clear up for several days 
Roentgenotherapy directed to right parietal region 
of the bead was started before he left the hospital 
For the next 28 months he came regularly for 
roentgenotherapy and received 600 r units to each 
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Fig. 5. Case 3. Stethographic record of cephalic bruit and simultaneous pulse rec- 
ord showing marked diminution in bruit with compression of the left common carotid 
artery. 


of two parietal ports with each series. The series diminished by compression of the right common 
was repeated about every S weeks until he had carotid artery. A stethographic record of the bruit 
received a total dosage of 13,200 r units. This with and without compression of the carotid showed 
resulted in complete and permanent alopecia of the this diminution. Since repeated and prolonged corn- 
scalp in the right parietotemporal region and com- pression of the carotid produced no untoward effects, 
prised the limit of possibilities with irradiation, ligation of the vessels in the neck was decided upon. 
Although the major attacks were less frequent dur- Operation was done March 23, 1939. Occlusion 
ing this period after operation, petit mal seizures of the right common carotid artery was accom- 
occurred on an average of every week; the latter plished by ligation with autogenous fascia lata and 
were characterized by turning the head to the left of the right external carotid artery' by wrapping it 
and strongly flexing the left upper extremity. The with double silk. The arteries were estimated to be 
decompression sometimes appeared full but never about twice normal size when first exposed, and 
tense except just after a major convulsion. there was a palpable thrill over them. 

Second admission to the hospital March 15, 1939. Postoperative and subsequent course. Recovery 
Because of the lack of material change in the num- from operation was uncomplicated, and no signs of 
ber of convulsive seizures, although the proportion palsy developed. There was no material change in 
of major seizures had lessened, and because the the blood pressure or pulse. The bruit over the head 
maximum of roentgenotherapy had been given, he became faint and was indistinct over the right eye- 
was readmitted for further operative procedure. ball; over the left globe it remained the same. For 

Although the irradiation had caused alopecia, the next 7 months the intensity of the cranial bruit 
some atrophic changes and telangiectasis of the increased somewhat but was less than its original 
scalp, there were in the region several tortuous and intensity. The convulsions changed neither in quality 
pulsating superficial vessels which obviously' had nor frequency' and after a series of 6 successive major 
not become thrombosed as a result of the therapy', attacks he was readmitted to the hospital. The use 
The decompression was flat. The bruit was the same of sodium diphenyl hy'dantoinate for 3 months did 
as it had been originally but its intensity was greatly' not alter the convulsive seizures. 
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Third admission to the hospital was November 13, 
1939 Because of continuation of convulsions with- 
out material improvement after subtemporal decom- 
pression, maximum roentgenotherapy, and occlu- 
sion of tbqyi$ht common and external carotid ar- 
teries, he waV.achnitted for restudy and, possibly, 
further operation-/ __ 

Examination showed no essential changes from 
those recorded heretofore except that vessels of the 
scalp had become more prominent on the left side 
since the ligation cl the right carotid arteries There 
mas no change in motility function, sensation, or 
reflexes. The decompression was slightly full but 
soft and pulsated freely. The bruit was readily heard 
over the decompressed area but faintly over the 
right frontal area and over the right eyeball, it was 
loudest over the left eyeball and ol moderate in- 
tensity over the left carotid The blood pressure 
remained at an average oi 110/80 and the cardiac 
findings were normal 

Electroencephalography was earned out by Dr. 
D. J. Simon. A summary of the findings showed ab- 
normal conical function over both cerebral hemi- 
spheres The abnormality appeared greatest in fron- 
tal areasand wasapproximately equal on the tw osides. 

Compression of the left common carotid artery 
caused the bruit to disappear completely during the 
first 10 seconds. Thereafter a soft, low pitched bruit 
appeared and remained so during 5 minutes of com- 
pression Compression of the artery for this length 
of time caused no loss of consciousness or special 
symptoms other than a full feeling in the head which 
was probably due to the simultaneous compression 
of the left internal jugular vein 

A stethographic record {Fig 5) of the cranial bruit 
was taken before, during, and after a minutes of con- 
tinuous occlusion of the left common carotid artery. 
This record showed the disappearance of the major 
part of the bruit It was interesting to find that with 
this sensitive machine, by which intensity and fre- 
quency of sound could be recorded, there was rela- 
tively greater change following occlusion of the ca- 
rotid than one might have guessed by merely listen- 
ing with an ordinary stethoscope. 

It was postulated that since the patient was still 
young and no untoward reaction followed 5 minute 
occlusion of the remaining common carotid artery, 
ligation of the artery would be comparatively safe 
and possibly beneficial 

Cerebral angiography was carried out November 
24, 1939, after the injection of 20 cubic centimeters 
of thorium dioxide solution into the left common 
carotid artery With the use of local anesthesia the 
left common carotid artery nan exposed through a 
short incision Just below the bifurcation of the 
artery the material was rapidly injected and roent- 
genograms were taken 4, 10, and 16 seconds after 
the injection was started 

The first roentgenogram (Fig 6) showed the ma 
tcnal crossing the anterior communicating artery 
and outlining the vessels of the aneurysmal lesion 
on the right side None of the cerebral vessels on the 


left side or elsewhere w ere visualized On the second 
and third plates there was no evidence of the mate- 
rial remaining 

Immediately following the angiography, Novem- 
ber 24, 1939, the patient was returned to the operat- 
ing room and after local injection of procaine anes- 
thesia the carotid arteries on the left were more 
widely exposed The common and internal carotids 
were estimated to be about half again their normal 
size, and there was a faint thrill palpable over them 
With traction and manipulation of the common 
carotid, the blood pressure suddenly rose to 200/1 so 
and the pulse to 140 but they promptly returned to 
normal when the manipulations were discontinued 
There was no recurrence of the phenomenon after 
injection of procaine into the carotid plexus at the 
bifurcation A temporary ligature was placed upi n 
the internal carotid and the patient was observed 
for 30 minutes Since no untoward symptoms or 
signs developed, an occluding aluminum band was 
placed on the internal carotid artery just above the 
bifurcation. 

Samples ol blood were taken from the left internal 
jugular vein before and again 10 minutes after occlu- 
sion of the left internal carotid The oxygen and 
carbon dioxide contents of the blood were as follows 1 
Before ligation of the artery— oxygen content, 19 8 
volumes per cent, carbon dioxide content, 51.8 
volumes per cent After ligation of the artery {10 
minutes after)— oxygen content, 14 8 volumes per 
cent: carbon dioxide content, 354 volumes peT cent. 

There were no postoperative complications One 
short left sided convulsion, without loss of conscious- 
ness, occurred it hours after operation but there 
were no aphasia, palsy, or other untoward develop- 
ments The cephahc bruit was very greatly dimin- 
ished in intensity and remained so The bruit over 
the left eyeball, however, was markedly accentuated 
after the ligation, and the superficial vessels of the 
left side of the scalp became more prominent. 

Operation again was performed December 7, 1039 
After local procaineanesthesia, the 12 day old wound 
in the neck was reopened A temporary' ligature was 
placed upon the left external carotid artery and the 
patient observed for 20 minutes Since no untoward 
symptoms or signs developed the artery was oc- 
cluded by r wrapping it with silk just above the bifur- 
cation of the common carotid The superior thy roid 
artery which was larger than normal was also oc- 
cluded with a silk ligature 

Samples of blood were taken from the left internal 
jugular vein belore and again to minutes after occlu- 
sion of the left external carotid and superior thyroid 
artenes The oxygen and carbon dioxide contents 
of the blood were as follows Before ligation of the 
artenes— oxygen content, 15 7 volumes pec cent, 
carbon dioxide content, $4 8 volumes percent After 
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Fig. 6. Case 3. Cerebral angiography with injection of 20 cubic centimeters of 
thorotrast in the left common carotid artery. The substance has crossed to the right 
side and shows the large mid-cerebral artery feeding the “nest” of smallervesselswhich 
connect with large veins near the sagittal sinus. 


ligation of the arteries (10 minutes after) — oxygen 
content, 14.8 volumes per cent; carbon dioxide con- 
tent, 57.1 volumes per cent. 

Recovery from operation was uncomplicated. The 
intensity of the bruit over the left eyeball was mate- 
rially diminished. 

For several weeks after leaving the hospital he ex- 
perienced momentary unsteadiness and blurring of 
vision on rising from a sitting or reclining position 
but this eventually ceased. In the year after opera- 
tion he had no recurrence of grand mal convulsions. 
Attacks of uncontrolled, momentary turning of the 
head to the right without loss of consciousness oc- 
curred on an average of once a week. Paresthesias 
without convulsive movements or loss of power 
occurred in the left upper and lower extremities 
every 6 to 8 weeks. The bruit a year after operation 
was of low intensity over the left eyeball, almost un- 
discernible over the right eyeball, and very faint on 
the right temporoparietal region of the head. There 
were no visual or auditory disturbances, no palsies 
of the extremities, and no changes in sensation or in 
reflexes. He was taking .030 grams of phenobarbital 
three times daily, said he felt remarkably well, and 
was actively employed in a business of his own. 


The close observation of this individual and 
the use of a succession of therapeutic meas- 
ures over a period of 3 years have provided an 
abundance of information about cerebral ar- 
teriovenous aneurysms in general. It has been 
demonstrated that: The use of the maximum 
dosage of roentgenotherapy cannot be relied 
upon to affect the lesion, although it may well 
be that better results would have been ob- 
tained if the arterial ligations had been carried 
out first in order to diminish the blood flow 
through the lesion. Successive ligations of all 
the carotid arteries in both sides of the neck 
can be done, at least in some persons, ■with 
comparative safety. Doubtless youth and the 
extensive collateral circulation in the presence 
of the aneurysm makes this possible. There is 
extensive collateral circulation between the 
internal and external carotid systems, partly 
through the orbit. The effectiveness of dimin- 
ishing the spill of arterial blood into the ve- 
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Fig 7 Case 4 Photograph showing relative enlarge 
ment of the head 


nous sj stem by ligation of a carotid artery can 
be estimated by determining the oxygen and 
carbon dioxide content of the blood of the 
jugular vein before and after the ligation The 
arterial anastomosis through the anterior com- 
municating artery of the circle of Willis and 
the increase in the circulation time in the brain 
can be safely demonstrated by the injection of 
thorium dioxide into the carotid artery. Con- 
vulsions can be materially benefited by ex- 
tensive occlusion of the carotid arteries 

The acute rise in pulse rate and blood pres- 
sure that occurred on manipulation of the 
carotid is an interesting phenomenon but has 
no special relation to the subject under dis- 
cussion It resulted, probably, from sudden 
decrease in the intrasinal pressure on occlusion 
of the common carotid artery. Similar expe- 
riences have been mentioned by others (8, 23). 

Case 4 Two episodes of transient hemiparesis m 
a child of i'A years Large head, prominent vessels 
of the scalp and cephalic bruit Right cerebral arte- 
riovenous aneurysm demonstrated by angiography 
and pneumoencephalography Successive hgalion 
of carotid arteries Death following last ligation. 
Autopsy 

On December 13, 1938, George S , aged 2J4, re- 
ferred by Dr Edgar Mayer of Xesv York City, was 
admitted to the hospital with the complaint of at- 
tacks of transient left hemiparesis 

The child’s birth was not remarkable and he was 
thought to be a bright and healthy boy until 2 
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months before admission when he stumbled on a 
stairs and fell bumping his head. Not much was 
thought of this incident until 12 days later when it 
was noticed that his left foot was so weak he could 
hardly walk and within a short time thereafter the 
left arm hung limply. Over night he regained com- 
plete use of these extremities. A second and similar 
episode occurred 6 weeks later (1 week prior to 
admission). 

On examination, the child was found to be happy, 
co-operative and. by Binet psychometric tests, to 
have “average intelligence and a fairly even level of 
function.” The head appeared and measured larger 
in all dimensions than normal (Fig. 7). Veins of the 
scalp were unusuallv prominent and some pulsated 
(Fig. 8). On auscultation a bruit could be heard all 
over the head and over both eyeballs. Both a bruit 
and a thrill were present over large, briskly pulsat- 
ing vessels in the neck. The retinal vessels were full 
and tortuous, particularly on the right, and the right 
pupil was larger. There was no exophthalmos or 
pulsation of the eyeballs. There was slight but defi- 
nite left hemiparesis and increased deep reflexes on 
that side. The heart was enlarged and there was a 
systolic murmur heard all over the prccordium. The 
blood pressure averaged 104/70 on both sides; the 
cardiac rate was 70 and the character of the pulses 
was suggestive of a “Corrigan pulse.” Compression 
of either carotid in the neck diminished the intensity 
of the bruit, but compression of the right carotid pro- 
duced the greater effect. 

Laboratory tests on the blood and urine showed 
no abnormality. Spinal fluid examination showed 
questionable, slight increase in pressure but no other 
unusual findings; the total protein was .030 grams 
per cent and the cell count was normal. Electro- 
cardiogram showed a slight left ventricular prepon- 
derance. Roentgenograms of the chest (Fig. 9a) 
showed moderate enlargement of the heart to the 
right and to the left, also moderate widening of the 
superior vena cava. 



Fig. ga. Case 4. Original roentgenogram of the heart 
showing general enlargement, more particularly to the 
right. 



Fig. gb. Case 4. Roer.tgenogram of the heart 4 weeks 
following ligation of the common and external carotid ar- 
teries on the side of the lesion. Note the diminution in the 
size of the heart as compared to the roentgenogram taken 
before operation (see Fig. ga). 

Roentgenograms of the head showed a thin skull 
and enlargement of the cranial vault. However, 
there was no widening of the sutures, or other signs 
suggesting increased intracranial pressure. The vas- 
cular markings of the skull (diploe) were slightly 
accentuated in frontal regions, more on the right. 
The groove for the right middle meningeal artery 
was larger than the left; no change in size of either 
foramen spinosum. There were no local areas of 
erosion in skull and no intracranial calcification. 

Pneumoencephalography was done January 25, 
1939. Ninety cubic centimeters of air were injected 
without producing any change in the patient’s con- 
dition. Roentgenograms showed the left lateral ven- 
tricle to be larger than the right and the right one 
appeared slightly depressed; both were shifted 
slightly to the left. The sulcal markings ox'er the 
right cortex had a curious mottled appearance. 

Cerebral angiography was carried out, January 
25, 1939, after the injection of 15 cubic centimeters of 
thorium dioxide solution into the right common 
carotid artery. After the administration of ether 
anesthesia the right common carotid artery was ex- 
posed through a short incision just below its bifurca- 
tion. Under vision, thorium dioxide was rapidly in- 
jected in 3 seconds and roentgenograms were taken 
immediately, while compression was kept on the 
proximal portion of the artery to diminish the flow 
of blood. A second plate was taken 7 seconds after 
the first and a third plate in another 7 seconds. 

The first roentgenogram (Fig. 10) showed good 
filling of the right cerebral vessels and in the parietal 
region demonstrated many tortuous abnormal chan- 
nels characteristic of an arteriovenous aneurysm. 
The second plate still showed faint shadows of the 
dispersed material but the third plate showed none. 

Roentgenogram of the abdomen 5 days later 
showed the liver and spleen to cast dense shadows 
from the deposited thorium salt. 
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Fig. 14a. Case 4. A section through the cerebral cortex 
shows the walls of three adjacent vessels. One is a rela- 
tively thin walled artery A, and the 2 others are veins. One 
vein has an unusually thin wall, B, while the other has a 
thin wall on one side, Ci, and a greatly fibrosed and thickened 
wall on the other, Ci. There is phagocytic infiltration and 
softening of the brain, D, adjacent to the vein. (Masson 
stain, X45.) 

There was no immediate untoward reaction as a 
result of the operation. The intensity of the bruit 
over the head was only slightly diminished although 
that heard over the right eyeball was now about one- 
fourth that over the left. There was no material 
change in the blood pressure or pulse but a roent- 
genogram of the heart (Fig. 9b) 4 weeks after the 
ligation showed a distinct diminution in the cardiac 
shadow, principally on the right side. On the second 
day after the ligation there suddenly developed 
marked weakness of the left side of the body. Since 
it came so long after the arterial occlusion, its occur- 
rence was considered fortuitous and there was 
thought to be no reason for removing the ligatures. 
The weakness gradually disappeared over the next 
10 days but suddenly recurred at the end of this 
period. This time a lumbar puncture was performed 
with the idea of demonstrating bloody spinal fluid, 
since these recurring palsies were thought to be due 
to successive hemorrhages; but the fluid contained 
no blood, no increase in white cells, or change in its 
protein content. 

During the first 12 months after operation there 
were two additional episodes of transient left hemi- 
plegia; like the others they came on rather rapidly 
over a period of several minutes during which time 
the child did not complain, had no convulsive move- 
ments, and did not lose consciousness. Recovery 
from each succeeding attack was less complete so 
that there developed considerable restriction in mo- 
tion of the left extremities and he walked with a 



Fig. 14b. Case 4. Enlargement of area outlined in Fig. 
14a. There is a region in the circumference of the artery 
(.4 to B) which is without elastica interna; elsewhere (B to 
C) there is a well developed elastica interna. Segments of 
the opposed walls of a single vein show the great fibrosis 
and thickening of one side (£>), and the relatively thin wall 
of the other side (£). (Masson stain, X6S.) 

spastic gait. The vascularity of the scalp did not 
diminish from its original state nor did the bruit over 
the head change, although it was much less distinct 
over the right eyeball. 

In February and March, 1940, over a year after 
operation, there were several attacks of transitory 
left hemiplegia and he complained frequently of se- 
vere pain in the frontal and temporal regions of the 
head, worse on the right side. Compression for 5 
minutes of the left carotid artery at the bifurcation 



Fig. 14c. Case 4. A section through the cerebral cortex 
shows the marked increase in number and size of the <mali 
vessels of the gray matter. (I>al-\Vcicert stain, X35 ) 
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diminished the intensity ot bruit over the head 75 
per cent and did not cause any untoward signs or 
symptoms. 

Second admission to the hospital was on April 23, 
19*0 Because of the increasing symptoms and the 
apparent safety of occlusion of the carotid arteries 
on the left side of the neck the child was brought 
back, to tbe hospital ior the purpose oi ligation of 
these arteries 

Examination showed no essential changes from 
tho^e recorded heretofore The Rorschach psycho- 
metric test gave no indication of organic disease of 
the brain Development was normal for his age ex- 
cept that the head was still disproportionately Urge 
and the left hemiplegia was more marked, the lower 
extremity was more palsied than the upper. There 
were no demonstrable changes in vision or in sensa- 
tion. The bruit was distinct over the right side of the 
head, left eyeball, and left carotid in the neck, faint 
over the left side of the head and absent over the 
right eyeball The blood pressure was 106/70 and 
the cardiac rate 70. The heart on roentgenogram was 
seen to have regained its original size and shape 
The electrocardiogram was unchanged 

In preparation, for operation the left carotids over 
the bifurcation were repeatedly compressed for 4 to 
5 minute intervals for 4 days 

Cerebral angiography was earned out April *7, 
1940, after the injection of 25 cubic centimeters of 
35 per cent diodrast into the left common carotid 
artery After ether inhalation anesthesia had been 
administered the left common carotid artery was 
exposed just below its bifurcation The diodrast 
was rapidly injected in about 4 seconds and 3 roent- 
genograms were taken, one at the termination of the 
injection and 2 others at 7 second intervals 

The first roentgenogram (Fig xr) showed the out- 
line of some of the cerebral arteries on the left which 
appeared normal and the anomalous vessels of the 
right hemisphere which had been demonstrated pre- 
viously after injection of thoiotrast into tbe right 
carotid artery No dye w as visible on the second and 
third roentgenograms No noteworthy incidents de 
vcloped during 01 after the angiography and, since 
the child's condition appeared satisfactory on his re- 
gaining consciousness, he was returned to the operat- 
ing room for ligation of the carotid arteries 

Operation was performed April 27, 1940 After 
resumption of ether inhalation anesthesia the left 
carotid arteries at the region of the bifurcation were 
exposed These arteries were definitely larger than 
normal After trial occlusion of the internal carotid 
for 20 minutes no unusual signs developed and the 
vessel was ligated with several strands of silk The 
externa! carotid was ligated in similar fashion 

Samples of blood were taken from the left internal 
jugular vein before and again 10 minutes after oeclu 
sion of the left carotid arteries The oxygen and car- 
bon dioxide contents of the blood were as follows 
(see Case 3 for normal values) Before bgation of 
the arteries— oxygen content, jo 1 volumes per cent, 
carbon dioxide content, 48 8 volumes per cent After 


ligation of the arteries (to minutes after) -oxygen 
content, 140 volumes per cent, carbon dioxide con 
tent, 55 6 volumes per cent. 

There had been no noteworthy changes in the 
child's general condition during the operation and at 
its termination the pulse rate was 130, blood pressure 
130/60, and respiration normal The bnnt could 
not be heard over the head but was of medium in 
tensity over the eyeballs Recovery from anesthesia 
was slow but no alarming signs developed until 4 
hours after operation when twitching movements 
began in the left side of the body. Complete con 
sciousness was not regained but there was restless 
movement of the head and right extremities and 
response to painful stimuli The left sided convul- 
sive movements occurred at first about every 5 
minutes and lasted 10 to jo seconds but gradualli 
they increased in frequency and became almost 
constant. Occasionally there were convulsive 
twitchings of the right side as well 

On April 27, 1940, 6 hours after the carotids had 
been ligated the child was returned to the operating 
room for removal of the ligatures The wound in the 
left side of the neck was reopened and the occluding 
ligatures on the carotid artenes were removed 
There had been no injury to the vessel walls and 
there was no evidence of thrombosis for the arteries 
promptly filled with blood and pulsated briskly. 
There was also prompt improvement in the quality 
of the pulse and respiration, relaxation of the 
extremities, and subsidence of convulsive twitchings 
Although there was temporary improvement after 
removal of the ligatures occluding the carotids, with- 
in several hours the convulsive twitchings became 
more frequent and involved all extremities There 
was marked rigidity of the extremities, pulse rate 
rose to joo per minute, blood pressure was unobtain- 
able, and temperature rose to 41 degrees C The con- 
dition remained critical and various supportive 
measures were ineffectual Death occurred 3 days 
alter operation, April 30, 1940 

Postmortem examination was limited to the brain 
and the thorax A section of liver was also removed 
for study Before the skull was opened the left in- 
ternal carotid artery and internal jugular vein were 
cannulated and the vessels of the brain were suffused 
first with saline solution and then with so per cent 
formalin After the brain had fixed in Situ it was 
removed together with the dura The foramen spi- 
nosum on tbe right measured 3 millimeters and on 
the left i s millimeters in diameter The right inter- 
nal carotid artery' at the foramen lacerum measured 
3 millimeters in diameter and tbe left 5 millimeters 
The surface of the entire right frontal lobe was 
covered with many thm walled vessels of various 
sizes (Fig 12) There were numerous short vessels 
of 1 to j millimeters in diameter connecting these 
cortical vessels to the dura and presumably to the 
dural artenes The gyri of the right cerebral hemi- 
sphere particularly in the frontal lobe were smaller 
than those on the left and the entire right hemisphere 
was smaller than the left Fluid injected into the 
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right internal carotid artery at the circle of Willis 
quickly distended some of the larger vessels on the 
lateral surface of the right frontal lobe but more 
complete injection of all the vessels was prevented 
because of tears in the walls of some. Fluid injected 
into the left internal carotid was seen to pass readily 
across the relatively large anterior communicating 
artery and into the vessels over the right frontal lobe. 

Coronal section just behind the tip of the tem- 
poral lobes showed the small size of the right hemi- 
sphere as compared to the normal appearing left 
hemisphere (Fig. 13). The entire aspect of the cut 
surface of the right side was dark and many abnor- 
mal vessels were seen throughout the gray and white 
matter as well as in the corpus callosum on that side. 

The brain nowhere showed any thrombosis of the 
vessels or evidence of recent hemorrhage. 

The heart weighed 160 grams. The right ventricu- 
lar wall measured 2 millimeters in thickness and the 
left 10 millimeters. Apart from slight dilatation and 
hypertrophy, the heart was usual in appearance. 

Microscopic examination (Figs. 14a, b, c) revealed 
the following: Sections through the cortex of the 
right frontal lobe showed many superficial veins and 
a few arteries, all of large caliber, thin walled, and 
irregularly shaped. In the substance of the brain, 
particularly in the white matter, were numerous, 
often closely placed, large and small blood channels, 
the majority of which resembled veins. The thick- 
ness of the walls of these vessels varied greatly and 
was not uniformly in proportion to the size of the 
lumen. In some veins with relatively thicker walls 
the thickening of the media suggested faulty at- 
tempts at arterial structure. Elastic tissue stains 
showed a comparatively few of the vessels possessing 
definite elastica interna but in many there were deli- 
cate elastic fibrils scattered throughout the walls. 
The capillaries of the gray matter in particular, were 
great!}- distended with blood. The vessels were 
mostly separated by interstitial tissue in which vary- 
ing quantities but no notable increase of glial fibers 
existed. In places there were distinct areas of necro- 
sis containing phagocytes and many small blood ves- 
sels in the interstitial tissue particularly in the cor- 
tical gray matter. Nowhere was there thrombosis 
or calcium deposit. 

The tissue of the liver was of normal appearance 
except that, in many places in the periphery of the 
lobules and around the central veins, were small, 
unevenly deposited masses of brown granular mate- 
rial. This material, the deposited thorium com- 
pound, appeared to be inert and was unattended by 
any significant changes in the adjacent tissue. 

While the child’s first recognized episode of 
transient hemiparesis followed a few weeks 
after a fall and a bump on the head, there is no 
justification for ascribing the cerebral arterio- 
venous aneurysm to trauma. There is every 
indication that the lesion is a congenital one, 
though it is interesting to speculate on why 



Fig. 15. Case 3. Lateral view of the skull showing in par- 
ticular the local areas of rarefaction in the parietotemporal 
region resulting from direct pressure of the vessels of the 
aneurysm. Note fine calcified shadows in central region. 


there were no neurological signs before the age 
of 2^2 and indeed how and why attacks of 
hemiparesis occurred at all. Since these aneu- 
rysmal formations have a reputation for bleed- 
ing, the first thought was that the attacks re- 
sulted from recurring hemorrhage. It may be 
that small subpial hemorrhages were respon- 
sible but there were none of the clinical signs 
of subarachnoid hemorrhage at any time and 
the cerebrospinal fluid was found to be clear a 
short time after one of the attacks. Throm- 
bosis of some of the vessels is also a possible 
explanation of the attacks for it has been 
known to occur spontaneously in such lesions 
and in fact is the principle upon which roent- 
genotherapy is based in the hope of obliterat- 
ing the lesion. However, in the sections ex- 
amined after death no thrombosed or obliter- 
ated vessels were encountered. 

The injection of thorium dioxide on one oc- 
casion and diodrast on another served not only 
to verify the diagnosis but also to give some 
idea of the location, size, and extent of the ves- 
sels of the aneurysm. The thorium observed 
in the sections of the liver appeared after 15 
months to be inert and to have caused no 
demonstrable local effects in the tissue. Dio- 
drast gave an outline of the intracranial ves- 
sels equal to that produced by the thorotrast, 
and there is no indication on clinical or patho- 
logical findings that the injection of diodrast 
was a contributing factor in the child’s death. 
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Fig 16. Case 6 Lateral view of the skull showing local 
area of rarefaction in the parietal bone due to pressure 
from a large vessel of the aneurysm (see also Fig 17). 


It is assumed that the principal value of oc- 
clusion of the carotid arteries lies in the dimi- 
nution of the total arterial supply to the 
aneurysm, thus easing the strain upon the 
thin walled veins and lessening the possibility 
of their rupture. It proved after the first op- 
eration in this case to have the additional 
value of taking sufficient load off the heart to 
diminish its size. 

Since the successive occlusion of the carotid 
arteries in Case 3 had been uncomplicated no 
difficulties were anticipated in this case. Cere- 
bral anoxia which undoubtedly caused 
death might have been avoided had but one 
artery, either the internal or the external (or 
the common) carotid on the left, been occluded 
at a time instead of both of the former. 

Case 5 Weakness, unsteadiness, underdevelop- 
ment of right extremities since infancy and daily 
headaches for one year in girl, 14 years old Cephalic 
bruit, prominent vessels of the scalp and right hemi- 
paresis found on examination Calcified areas in 
left cerebrum Distortion of ventricles and of sulcal 
markings seen by pneumo-encephalography Liga- 
tion of left common and external carotid arteries 
Diminution in bruit and improvement of headaches 
1 yi years later On April 10 1939, Mane L , a 14 
year old school girt, referred by Out Patient De- 
partment, was admitted to hospital complaining of 
headache, weakness and tremor of right extremities 



Fig 17 Case 6 Retouched photograph taken at the 
operating table Arrow points to the vessel which caused 
thinning of the dura and erosion of the skull seen in Figure 
16 Inset indicates the site of the operative exposure 

The girl's birth was uncomplicated but since in- 
fancy it was noticed that the right upper and lowet 
extremities were weak, clumsy, and tremorous, she 
learned to use her left hand although it was sup- 
posed that she was naturally right handed. She had 
never had a convulsion 

A year before admission she developed reclining, 
severe, left frontotemporal headaches They came 
almost daily, usually appearing the first thing in the 
morning, and lasting 3 to 3 hours They n ere dull, 
throbbing, and occasionally associated with nausea 

Examination disclosed a quiet, intelligent gul who 
walked clumsily with the right leg and held the right 
arm close to the side Speech was normal The head 
was thought to be slightly larger than normal but 
not enough so as to distort her appearance The 
vessels of the scalp in the left frontotemporal region 
were prominent and pulsating There was no promi- 
nence or pulsation of the eyeballs. A bruit of low 
intensity was heard over the left frontotemporal 
region, less distinctly over the right side of the head, 
but equally over both eyeballs The patient was 
unaware of any noise in the head The vessels of the 
neck pulsated excessively A laint thrift was Wit on 
light palpation over them and a bruit was heard on 
auscultation, these signs were greater on the left. 
The left pupil was slightly larger than the right but 
there w as some variation in this finding The vessels 
of the left retina were full and tortuous in comparison 
to those on the opposite side but otherwise the optic 
fundi were unremarkable \isual acuity and peri- 
metry’ were normal The right extremities were both 
slightly underdeveloped in musculature and weaker 
in strength but of normal lengths There was a gross, 
ataxic intention tremor of these extremities and 
sometimes slow, vermicular adventitious move- 
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merits of the hand. There were slightly increased 
resistance to passive stretch, exaggerated deep re- 
flexes, and an extensor plantar response on the right 
side. The blood pressure averaged 100/50 in each 
arm. The pulse had a full bounding quality and a 
rate of 90. The cardiac findings were normal. 

Blood and urine tests were normal. Roentgeno- 
grams of the chest showed nothing abnormal m the 
lungs, heart, or great vessels. The spinal fluid was 
under normal pressure and the laboratory findings 
on the fluid were within normal limits; the total pro- 
tein content was .040 grams per cent. 

Roentgenograms of the head showed slight en- 
largement of the cranial vault. The skull was thin, 
and the frontal sinuses were large, the left greater 
than the right. There were no signs of increased in- 
tracranial pressure. The vascular markings of the 
skull (diploc) were moderately accentuated on both 
sides, particularly in the frontal regions. The grooves 
for the middle meningeal arteries were accentuated 
and more so on the left than on the right. The fora- 
men spinosum was not well visualized on either side. 
There were several areas of rarefaction in the left 
parietotemporal region, imprints of large vessels of 
the aneurysm (Fig. 15). There were numerous small 
calcified areas in the subcortical region of the left 
parietal lobe. 

Pneumoencephalography was performed April 
25, 1939. Seventy-five cubic centimeters of air were 
injected after an equal amount of fluid had been 
removed. Roentgenograms showed the air in the 
subarachnoid spaces over the left cerebral hemi- 
sphere to have a curious, mottled appearance unlike 
the shadows marking the normal sulci on the oppo- 
site side. The ventricles were not shifted but the 
left lateral ventricle filled poorly and had irregular, 
distorted outlines. 

Cerebral angiography was done on April 27, 1939 
after the injection of 15 cubic centimeters of thorium 
dioxide solution into the left common carotid artery. 
Rapid injection was done in the usual way and roent- 
genograms were taken in 4 seconds, 12 seconds, and 
18 seconds, after the injection, but only in the first 
plate were scattered flecks of the material seen in left 
parietal region. 

Operation was performed April 29, 1939. With the 
use of local infiltration of procaine, occlusion of the 
left common carotid artery was accomplished by 
ligation with a strip of autogenous fascia lata, and 
the left external carotid artery was occluded with a 
double silk ligature. These arteries were estimated to 
be half again their normal size. 

Samples of blood were taken from the left internal 
jugular vein before and ro minutes after the arterial 
ligations. The oxygen and carbon dioxide contents 
of the blood were as follows (see Case 3 for normal 
values): Before ligation of the arteries— oxygen 
content, 15.5 volumes per cent; carbon dioxide con- 
tent, 48.7 volumes per cent. After ligation of the 
arteries (10 minutes after)— oxygen content, 12.8 
volumes per cent; carbon dioxide content, 50.1 
volumes per cent. 


There were no untoward reactions following opera- 
tion, no change in power or sensation on the right 
side of the body, no visual perimetric defects and 
no difficulty in speech. There was no change in the 
blood pressure or pulse. The bruit heard over the 
head was estimated to possess about onc-lialf its 
former intensity. The bruit over the left eyeball was 
hardly audible while over the right eyeball the in- 
tensity was as great if not greater than originally. 

During the first 3 months after leaving the hos- 
pital she had three convulsive seizures, each char- 
acterized by the successive appearance of inability 
to speak, paresthesias on the right side of the body, 
inability to move the right extremities, inability to 
see to the right, loss of consciousness for 5 to 10 
minutes (without known convulsive movements) 
and headache on the left side of the head upon 
recovery. Phenobarbital in 15 milligram doses 
three times a day was prescribed after the second 
attack but later discontinued. No further convul- 
sions occurred during the iS months after operation. 

The bruit over the head remained faint and was 
barely perceptible over the left eyeball, yet over the 
right eyeball it was loud. Compression of the right 
common carotid artery caused the bruit everywhere 
to become barely audible and after 4 minutes of com- 
pression there were no signs of cerebral anemia. 

The headaches were markedly improved following 
ligation of the carotids and, since this was the com- 
plaint for which she requested relief, she was well 
satisfied. There were occasional headaches, less 
severe than her former ones, and on one occasion 
the injection of half an ampul (.25 mgm.) of ergota- 
minc tartrate caused the pain to disappear promptly. 

It is interesting that this child had sufficient 
damage to the left cerebral hemisphere to 
cause hemiparesis since infancy, yet had had 
no convulsive seizures until after the ligation 
of the carotid arteries. The ligation resulted 
in definite and sustained diminution in the 
intensity of the bruit and possibly thrombosis 
occurring in some of the smaller vessels of the 
aneurysm was the cause of the convulsions. 
Although the carbon dioxide and oxygen con- 
tents of the jugular blood returned to normal 
after ligation of the arteries, doubtless had ad- 
ditional samples been taken later, the im- 
provement would be less marked since there 
was evidence of the persistence of the aneu- 
rysm. Still another noteworthy finding here 
was that no cerebral vessels were visualized by 
angiography though the test was performed 
as it always has been when satisfactory visual- 
ization of the vessels has resulted. The circu- 
lation time through the left hemisphere in this 
case may have been so rapid, due to direct 
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dumping of arterial blood into large venous 
channels, that the material injected was too 
rapidly diffused to cast a shadow. 

Case 6. Left sided convulsions for 63 ears in man 
42 years old Cephalic bruit, not discovered before 
operation. Distortion of the ventricles seen by ven- 
triculography. Arteriovenous aneurysm of right 
frontoparietal area of brain disclosed by osteoplas- 
tic exploration. Subtemporal decompression. Im- 
provement in convulsions one year later. 

On October 23. *939, Edward R , aged 42, a clerk, 
reierred by the Out Tatient Department was ad- 
mitted to the hospital, complaining of convulsive 
" seizures for 6 years. 

At the age of 36 he had his first convulsive seizure 
It started m the left side of the neck with a tight 
feeling which spread to the face and am on the same 
side. It w as follow cd in a few minutes by loss of con- 
sciousness and a generalized convulsion involving 
mostly the left side of the body. Fourteen others 
occurred in the next 6 years and all followed the 
same pattern except that sometimes the onset was 
in the face or roof of the mouth on the left AU 
attacks were diurnal. The attacks lasted 15 to jo 
minutes and were followed by drowsiness. He never 
had headache or any other significant symptoms 

Examination revealed nothing remarkable in his 
general physical condition and his mental attributes 
w ere above average There u ere no nevi or abnormal 
pigmentations over the body Blood pressure aver- 
aged 1 22/So tn each arm and the cardiac rate was So 
The heart findings were normal and the pulse was of 
normal quality. There was a faint bruit over the 
right frontoparietal area of the head, over both eye- 
balls, and over the right carotid artery (not dis- 
covered until alter operation). The patient was 
unaware of the bruit The carotid arteries in the 
neck were not unusual on palpation There was no 
enlargement or pulsation of the vessels of the scalp 
and the retinal vessels were not remarkable. Other 
functions of the head were normal as were motility 
and sensory functions over the body Reflexes were 
normal except for slight increase of those in the left 
upper extremity 

Blood and urine tests were normal Electrocardio- 
gram showed moderate left axis deviation indicative 
of hypertrophy of the left side of the heart but a 
roentgenogram of the heart showed only slight 
enlargement to the left 

Roentgenogram of the skull (fig 16) showed a 
normal vault but some thinning of the bone of the 
right parietal region The frontal sinuses were large, 
the right larger than the left There were no signs 
of increased 1 n tracra n ial pressu re but there were oval 
shaped areas of rarefaction in the right parietotem- 
poral area due to pressure of the large vessels of the 
aneurvsm ANo the vascular markings of the cra- 
nium (iliploe) were accentuated, and the groove for 
the right middle meningeal artery was deeper and 
wider than usual 


Lumbar puncture (in horizontal position) showed 
an initial spinal fluid pressure of 150 millimeters of 
wattr and normal rise and fall of the pressure on 
jugular compression _ The examination of the fluid 
showed a total protein of 040 grams per cent 

The electroencephalogram showed pathological 
waves in all frontal leads without laterahzing signs 

Ventriculography was carried out November 15. 
1939 Twenty cubic centimeters of clear fluid were 
exchanged for air. Roentgenograms showed irregu- 
lar filling of the body of the right lateral ventricle 
and slight depression of the right frontal horn, *Lo, 
slight shift of both lateral ventricles and the third 
ventricle to the left 

The supposition was that the lesion was possibly 
a small right parietal meningioma. 

Operation was performed November 13, igyo 
After ether anesthesia had been administered, a right 
parietal osteoplastic operation was performed. 
Neither the scalp nor the bone was found to be unus- 
ually vascular and the dura was not adherent to 
bone. However, the middle meningeal artery was 
tortuous and twice the usual size At one place the 
dura was humped up, thinned out, and bluish in color 
because of a large, pulsating cortical vessel beneath. 
It was this vessel that had caused the prominent 
area of erosion in the bone and the depth of the 
depression in the bone was about 5 millimeters 
Elsewhere the dura had a wavy appearance as it 
was humped up by other large vessels beneath it 
and there were shallower depressions In the bone 
corresponding to some of these vessels Since the 
bruit over the head had not been detected before 
operation, a stethoscope was sterilized and placed 
upon the dura, a loud systolic bruit was audible 
The dura was reflected from the brain and numerous 
adhesions between the dura and the pia arachnoid 
were encountered Some of the adhesions were 
flimsy and broke easily, others were so tough they 
required cutting Only in one place was a vessel 
seen to pass directly from a cortical vessel to the 
duta However, this anastomotic vessel was as large 
as the middle meningeal artery 
The surface of the brain thus exposed (Fig rj) 
was largely covered by a tangle of reddish, tortuous, 
and pulsating vessels Several of the largest vessels 
(8 to 10 rom in diameter) extended from the depths 
of the lateral cerebral fissure obliquely across the 
field in the line of the rolandic fissure Elsewhere 
over the surface the vessels were smaller But ante 
norly there was a compact mass, about j 5 ccnti 
meters across, 0/ small (1 to 2 mm ) vessels, which 
had an angiomatous appearance The midccrebral 
artery, identified deep in lateral cerebral fissure, 
was fully three times its usual size at this location 
A faint thrill was detected by palpation of the 
large vessels and their thin walls made it possible to 
see blood swirling through them with each pulsation. 
Obviously these larger vessels were veins containing 
arterial blood Compression of the right common ©T 
of both common carotid arteries in the neck caused 
an immediate decrease in the flow of blood through 
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centimeter or more in diameter, lying on the 
surface of the brain, and swirls of blood show- 
ing through their thin walls with each pulsa- 
tion The swirling appearance is due to the 
bright arterial blood mixing with darker ve- 
nous blood and a dull red color is lent to the 
entire vessel which is the color neither of nor- 
mal veins or arteries. The sue of these veins 
varies, depending upon how directly the ar- 
teries empty into them. Thus, if the connect- 
ing vessels are few and of larger caliber, larger 
veins will result than if the arterial blood has 
first to pass through a greater number of 
smaller vessels. In the 4 cases subjected to 
exploratory operation not all the vessels were 
exposed in the operative fields but a compari- 
son shows that in 2 of the cases in which the 
\eins were largest there were fewer of the 
smaller vessels in evidence. It may be as- 
sumed that many veins both on the surface 
and in the substance of the brain undergo di- 
latation in the presence of an arteriovenous 
aneurysm because the arterial pressure must 
be dissipated in the venous system. As a mat- 
ter of experience, it has been established that 
the external cerebral venous system is more 
characteristically implicated than the inter- 
nal, though in Steinheil’s case the veins of 
Galen were enlarged. The fact that the veins 
of the retina, in some cases, arc distended in- 
dicates, however, that veins at a considerable 
distance are secondarily affected by the in- 
crease in the intracranial venous pressure. In 
Case 4 even the internal jugular vein was defi- 
nitely large and pulsating. 

The small connecting vessels also present an 
impressive sight in the form of tangled masses 
or “nests” of closely packed, pulsating arte- 
rioles and venules On the whole, they have a 
redder color than the large veins but are usu- 
ally still distinguishable from normal arteries. 
These more or less discrete masses of vessels 
have a tumorous appearance and no doubt 
have been the reason in the past for consider- 
ing the lesions “angiomas.” It is in these ves- 
sels that thrombosis and calcium deposits 
occur and doubtless changes of this nature 
predispose to rupture and hemorrhage 

The arteries that supply the fistula are 
themselves enlarged, sometimes to two or 
three times normal size This is the result of 


a phenomenon which is spoken of as the 
“venafication” of the artery proximal to the 
fistula. The arterial wall thins out due to 
diminution of elastic tissue, loss of muscle 
fibers in the media, and stretching of the nor- 
mal elements. It is supposed that the lowered 
peripheral resistance diminishes the degree of 
recoil and contraction of the artery and is the 
contributing factor in these atrophic changes 
(13). In Case 6 the mid-cerebral artery low in 
the lateral cerebral fissure was fully three 
times normal size and in the aneurysm of Case 
3 the mid-ccrcbral artery was nearly as large 
as the internal carotid. In the illustration of 
Dennis’ case (3), numerous arteries at the base 
of the brain were dilated but this is only to be 
expected since the carotid arteries in the neck 
and even the heart have been found to be en- 
larged (Cases 3, 4, and 5). 

The cardiovascular effects. The effects upon 
the cardiovascular system of a cerebral arte- 
riovenous aneurysm may be far reaching. 
This is a principle that has been well estab- 
lished by the now comparatively wide experi- 
ence with arteriovenous fistulas elsewhere in 
the body in man, and also with experimental 
fistulas in lower animals. The effects, after the 
experimental production of arteriovenous fis- 
tulas, have been summarized admirably by 
Holman (12) and may be profitably quoted. 

“The production of an arteriovenous fistula es 
tablisbes two systems of circulating blood (A) the 
heart-artery-capillary bed vein system, and (B) the 
heart artery-fistula vein system The short circuit- 
ing of a volume of blood through system (B), with 
its greatly reduced peripheral resistance, introduces 
a large factor of inefficiency into the circulatory sys- 
tem w ith particular reference to blood pressure The 
variable factors concerned in the mamtenancy of 
blood-pressure arc <i) cardiac output, (») total 
volume of circulating blood, (3) capacitj of system, 
(4) peripheral resistance 

“The lowered peripheral resistance in the presence 
of a fistula is compensated by changes in the remain- 
ing three variable factors, and in this way only is an 
adequate blood-pressure level maintained 

“The volume of blood diverted and short-circuited 
through the lowered resistance of the fistula depends 
entirely on the size of the fistula, and the absence of 
any obstruction in the venous return flow to the 
heart proximal to the fistula A small communica- 
tion produces only slight changes, and these may not 
be detectable \\ ithout present instruments of pre 
cision the slight alterations necessary to compen- 
sate for a small leak are not demonstrable, nor do 
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they produce any visible visceral changes. A 
slightly larger fistula may result in changes, only 
some of -which are demonstrable. A fistula larger in 
size than the feeding artery, or large enough to divert 
a considerable flow back to the heart, invariably 
produces demonstrable changes, both immediate 
and remote. That these changes to a greater or lesser 
degree occur in the presence of every fistula, no mat- 
ter -what size, seems beyond question, the extent in 
each case depending entirety on the volume of blood 
diverted through the fistula. 

“The immediate changes due to the production 
of a fistula are: (i) A fall in general arterial blood 
pressure affecting both systolic and diastolic levels; 
(2) an increase in pulse rate; (3) an increase in venous 
pressure, proximal as well as distal to the fistula, 
which is slight or pronounced, according to the size 
of the fistula. 

“The remote effects following the production of a 
fistula are: (1) A permanent diversion of part of the 
blood volume from the circulatory system of heart- 
artery-capillary bed-vein into the second circulatory 
system of heart-artery-fistula vein. (2) A gradual 
increase in the amount of blood volume flowing 
through the new system, heart-artery-fistula vein, 
depending on the size of the fistula. (3) A gradually 
increasing vigor of heart action. (4) A gradually in- 
creasing total blood volume, proceeding pari passu 
with the amount of blood diverted through the fis- 
tula. (5) A gradual dilatation of the heart, and of 
the artery and vein proximal to the fistula, to accom- 
modate this increasing flow of blood through the 
fistula. (6) Hypertrophy of the heart due to the in- 
creased work necessary to propel forward this in- 
creasing volume of blood flowing through it. (7) A 
gradual recover}' from the lowered blood-pressure 
noted immediately after the formation of the fistula, 
the systolic equal or higher, the diastolic definitely 
lower than that existing before the formation of the 
fistula, thus producing a greatly increased pulse- 
pressure.” 

'While many of the principles set forth in 
this summary' are more or less applicable to 
the cerebral arteriovenous aneurysms under 
consideration, it is to be noted that on the 
whole the effects upon the cardiovascular sys- 
tem of the cerebral lesions are much less pro- 
nounced or dangerous to life than those that 
result from, say, an acquired aneurysm be- 
tween the femoral artery' and vein. The 
acquired fistulas of the carotid artery and 
cavernous sinus are more like the fistulas of 
the extremities in this respect. In one, the 
congenital origin of the lesion permits com- 
pensation from embry'o, while in the other, 
compensation is more complicated. In addi- 
tion, the amount of stress put upon the general 
cardiovascular system is directly proportional 


to the size of the artery' and of its opening into 
the venous sy'stem. The mid-cerebral artery', 
which is the cerebral artery most frequently 
implicated, is several times smaller than an 
artery' such as the femoral and the malforma- 
tion of many small vessels between the cere- 
bral artery and the cerebral veins has the 
effect of minimizing the size of the fistula. 

In this series, Cases 2 and 4 had demon- 
strable enlargement of the heart with changes 
in their electrocardiographic records, while 
Case 6 had only electrocardiographic changes. 
Case 4, that of the year old child, showed 
the greatest changes in the cardiovascular sy's- 
tem of all, and since there is no reason to as- 
sume that there is any essential difference be- 
tween his aneury'sm and the others it may' be 
deducted either that, because of some un- 
known factors, he failed to compensate well or 
that in due time compensation might have 
been effective. This child also had the most 
pronounced elevation of pulse pressure in the 
series; Cases 1, 3, and 5 might be said to have 
slight elevation of pulse pressure. In Case 2, 
that of a 43 year old woman, the clinical pic- 
ture was of hypertensive cardiovascular dis- 
ease, and rather than attempt to explain her 
findings on the basis of the arteriovenous fis- 
tula it may be assumed that not only' had she 
long since compensated for the fistula but had 
fortuitously' developed hypertension. In the 
cases in which the carotid arteries in the neck 
were exposed (Cases 3, 4, and 5) these arteries 
were estimated to be enlarged; the finding was 
most pronounced in Case 4 and in the same 
case the internal jugular veins were also en- 
larged. The pulse rate was not unusual in any 
of the cases though in 4 the quality of the ra- 
dial pulse was distinctly full and bounding and 
in Case 4 suggestive of a “Corrigan pulse.” 

The collateral circulation. The powerful 
stimulus to the development of a collateral 
arterial circulation imposed by an arteriove- 
nous fistula is evident in individuals having 
cerebral arteriovenous aneury'sms. Enlarged, 
tortuous and pulsating arteries of the scalp as 
well as enlarged middle meningeal arteries 
have been observed commonly' in these indi- 
viduals. In Cases 1, 3, 4, and 5 the arteries of 
tire scalp, and in Cases 1, 2, 3, and 6 the mid- 
dle meningeal arteries exposed at operation 
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TABLE I— ANALYSIS OF TIIE AUTHOR'S SIX CASES OF CEREBRAL ARTERIOVENOUS ANEURYSM 


Continued 



mmrn 

Frank B., 

No. 137609 

41 yrs.-M. 

Bclrn R.. 

No. 13 T 3 ” 

Jj yts.— F. 

Mike B., 

No. 1 4642 s 
2oyrs. — M. 

George S.. 

No. 221S23 

3 yrs. — M. 

Marie L., 

No. 22701 r 

14 yrs. — F. 

| FjIwarjiJR 

No. '.-!•< ,5 ; — - 

1 

Operation* 

Occlusion of carotid 
arteries 

No 

No 

Right common 
and external 
aileiic* 3-23- 
1930. Left in- 
terna] carotid 

1 1- 24-1939. 

Left external 
carotid, 

12- 7-1939 

Right common 
and external 
carotid 2-15* 
1039. Left in- 
ternal and ex- 
! temal carotids 

1 4 - 27 -J 0 -; 0 

Left common 
and external 
carotids 4-29- 
1 JQ 3 Q 

: 

1 No "" 

•••A *‘0 

- 


Exploration and 
subtemporal 
decompression 

7-10-1936 

9-1-1036 

10-10-1936 

No 

No 

1 

II-IS-JW'J i 

X-ray therapy 

1,0 jot units 
(inadequate) 

lo.toor units 
over tS mos. 

13,200 r units i 

over tS mos. 

0 1 

0 i 

0 

Result of treatment 

Fewer convul- 
sions. Head- 
aches stopped 
for iyr.. then 
recurred n it h 
less severity 
over left frontal 
area 

No improvement 
in mental state. 
Fewer convul- 
sions 

Cessation of 
grand mal con- 
vulsions. 

Fewer and 
slighter petit 
mal attacks 

No improvement 
except diminu- 
tion in size of 
heart at ter first i 
operation. 
Death 3rd day 
after 2nd oper- 
ation. Autopsy 

Relief of head- 
ache 

i 

Fewer convul- 
sions 


*?., pulse; B.P., blood pressure; E.K.G., electrocardiogram. 


tion of the contralateral internal carotid caused 
marked diminution in the cephalic bruit but 
an increase in the bruit over the eyeball on 
that side; this bruit was greatly diminished, 
however, when the common carotid on that 
side was occluded, thus shutting off the prin- 
cipal supply to the external carotid artery. 
The shifting or intensification of the bruit to 
the unaffected side is mentioned by Singleton 
in his experiences in ligation of the carotids for 
intracranial arteriovenous fistulas. 

It is an interesting fact that in none of the 
cases of this series did the patients complain 
of tinnitus or noise in the head prior to opera- 
tion, nor could they detect any noise when 
told that one was present. Case 4, the child of 
2 K years, may possibly be an exception. In 
cases reported elsewhere (1, 3), some patients 
have been aware of the bruit and it is probable 
that the location of the aneurysm has some 
influence upon this; the nearer to the petrous 
bone the more likely the patient is to be aware 
of it. Brock and Dyke ascribed the tinnitus 
in one of their patients to the auditory percep- 
tion of the systolic bruit in the adjacent en- 
larged temporal artery. It was suggested by 
Cushing and Bailey (3) as quite conceivable 
that a decompression operation might serve to 
accentuate a sound which would otherwise be 
dampened by a closed cranial chamber, and 
this seems to have been the case in the last pa- 


tient who detected a faint bruit for tire first 
time after cranial exploration and subtempo- 
ral decompression. 

The location of the aneurysms. In this series, 
all the aneurysms have appeared to be the re- 
sult of an anomalous formation involving 
principally the mid-cerebral artery. In a ma- 
jority of the collected cases the mid-cerebral 
artery has been concerned but the malforma- 
tion may occur in arteries anywhere in the 
brain. The lesion’s next most frequent loca- 
tion has been the occipital lobe, probably the 
result of malformation of the posterior cere- 
bral artery, and other rarer locations have 
been the cerebellum (3, 4, 17, 34), 1 the corpus 
callosum (5), the corpus striatum (28), and 
the midbrain (1). In 1 case (33), besides the 
cerebellar lesion, there was a second and simi- 
lar lesion in the parietal lobe. 

THE INCIDENCE OE ARTERIOVENOUS 
ANEURYSMS OE THE BRAIN 

Congenital arteriovenous aneurysms in all 
locations of the brain are said by Dandy to 
have a frequency of 0.5 to 1 per cent in clinics 
where neurological material is concentrated. 
In Cushing’s (2) summary of 2,023 verified 
brain tumors the frequency of “angioma ar- 
teriole” was about 0.5 of 1 per cent. The com- 
paratively low incidence of the lesion neces- 

l Sce footnote on following page. 
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sarily limits any one individual’s experience 
with it and it is a fortunate occurrence that in 
the short space of 4 years the 6 cases of this 
series (and 1 additional case 1 not included in 
this series) should have come under the au- 
thor’s observation and been available for fre- 
quent observations during that time. 

Males seem to develop these lesions more 
often than females in a ratio of about 3 to 1 ; in 
this series the ratio is a to 1. 

THE SYMPTOMS AND SIGNS OF CEREBRAL 
ARTERIOVENOUS ANEURYSM (TABLE l) 
Onsel. It is a striking fact that although 
there is sufficient reason to believe the lesions 
to be congenital (24), symptoms often do not 
make their appearance or at least do not come 
to serious attention until comparatively late. 
Some have thought this to be evidence against 
their congenital origin. It suggests, rather, 
that the explanation for the tardy symptoms 
lies in the hypertrophic and the premature de- 
generative changes constantly occurring in the 
vessels of the lesion which in turn are accom- 
panied by hemorrhage, by destruction of nerv- 
ous tissue and possibly by an expansion in the 
volume of the vessels involved T rauma might 
well serve to increase the size or produce other 
changes in a lesion already present just as 
trauma has been seen to enhance the growth 
of a cirsoid aneurysm of the scalp (7). Cush- 
ing and Bailey (3) stated that to their knowl- 
edge the lesion had not been observed in in- 
fancy, yet one of the cases reported here is 
that of a child, 2% years old, and the author 
has examined but does not have complete rec- 
ords of an 11 months’ old baby whose symp- 
toms and signs were undoubtedly those of a 
right cerebral arteriovenous aneurysm 

First symptoms and the age of their appear- 
ance in the cases of this series are listed as fol- 
lows 1 Case 1, headaches since the age of 4 and 
first convulsion at 26 , Case 2, attacks of pares- 
thesia in the left upper extremity at 40, Case 
3, generalized convulsion at 14 > Case 4, transi- 
tory left hemiparesis at 2 _!•£; Case 5, right 
sided weakness since infancy; Case 6, convul- 
sive seizure beginning in the left upper extrem- 
ity at 36 



Convulsions. Convulsions were the first im- 
portant symptom in but 3 of the cases though 
in all 6 convulsions eventually occurred. In all 
instances there was some due before, during, 
or after attacks, as to the side of the body 
more affected, but there was no distinctive fea- 
ture about the attacks that would stamp them 
as different from those caused by some other 
lesion in the parietal region of the brain 
However, convulsions are not necessarily an 
accompaniment of any lesion that involves the 
paracentral area of the cerebrum, and it would 
be erroneous to insist upon the occurrence of 
convulsions for the diagnosis of a cerebral ar- 
teriovenous aneurysm. 

Focal signs and symptoms. Transient hemi- 
parcsis, as occurred in Case 4, has been men- 
tioned commonly in the reports of others, and 
the most reasonable explanation for such 
events is thrombosis or hemorrhage. A lum- 
bar puncture performed within a few hours 
after the rapid development of hemiplegia in 
this patient failed to show any abnormality in 
the fluid; while thrombosis appears to be the 
most plausible explanation, no thrombosed 
vessels could be discovered on final examina- 
tion of the brain Doubtless the early appear- 
ance of unprogressive hemiparesis in Case 5 
was the result of thrombosis or hemorrhage of 
the lesion in babyhood 

Other focal symptoms and signs that might 
reasonably be expected to occur with arterio- 
venous aneurysms of the cerebrum are sen- 
sory disturbances, aphasia (if the lesion is on 
the proper side) and visual perimetric defects 
These were not present as constant findings 
in any of the cases though in Case 5 following 
ligation of the carotids, there were three con- 
vulsions which were preceded by aphasia and 
a right homonymous hemianopsia 
Headache. Headache was not an outstand- 
ing symptom in the records of the cases that 
have been reported by others and often, when 
mentioned, it was not qualified or thought 
important enough to ascribe to any particular 
mechanism Increased intracranial pressure 
was perhaps the explanation of some instances 
of headache but not all, for intracranial hyper- 
tension was a comparatively infrequent de- 
velopment Convulsions and subarachnoid 
hemorrhage were the causes of headache in 
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other cases. However, there is a group of 
cases remaining in which the headache cannot 
be ascribed to an} - one of these. In the light 
of increasing information with regard to the 
pain sensitivity of various intracranial and 
extracranial structures, and the mechanism 
by which headache can occur (20, 26), it may 
be profitable to consider the headaches asso- 
ciated with cerebral arteriovenous aneurysms 
not the result of the causes just mentioned. 

The headaches referred to are typified by 
those described in Cases 1 and 5. They oc- 
curred periodically, sometimes daily, and usu- 
ally appeared very soon after rising in the 
morning; they were localized over the fronto- 
temporal region of the head on the same side 
as the aneurysm; the}' had a dull, painful, 
throbbing character and were associated with 
nausea; they lasted for several hours at a 
time. In Case 1 the headache was preceded by 
pain which began low in the neck and pro- 
gressed upward into the side of the face and 
finally localized in the head. A case fully 
described by Brock and Dyke was very like 
these and the headache was said to be mi- 
graine but thought not to be related to the 
cerebral arteriovenous aneurysm. Certainly, 
this type of headache is in every' way' com- 
parable to migraine and it must be other than 
chance that the pain is limited to, or at least 
more severe on, the side of the aneurysm. 

The headache in migraine results from dis- 
tention largely of the extracranial and the 
middle meningeal arteries (9). Since these 
vessels have all been shown, in the previous 
discussion, to be abnormally large and more 
particularly so on the side of the lesion in 
cases of cerebral arteriovenous aneurysm, it 
is fair to assume that their dilatation is respon- 
sible for the type of pain under consideration. 
The presence of headache at one time and not 
at another probably depended upon factors 
influencing vascular tone in general; for exam- 
ple, the headaches were matutinal which is 
also characteristic for migraine. 

Additional facts in the cases to support the 
analogy' are present. In Case r the headaches 
were greatly improved after a decompression 
operation in which the middle meningeal 
artery' necessarily was transected low in the 
temporal fossa. Also, several of the abnormal 


communicating arteries between the aneurysm 
and the middle meningeal artery' were severed. 
Since the area of the decompression gave little 
or no evidence of the presence of increased in- 
tracranial pressure, it is reasonable to conclude 
that interruption of the middle meningeal 
artery and its abnormal connections with the 
aneurysm was responsible for the relief of 
headache. Transection of the middle menin- 
geal artery' near the foramen spinosum in 
patients with migraine has served to diminish 
their pain until regeneration of the artery or 
its nerve supply' permitted a return (9). The 
developments in Case 5 further support this 
•belief for here the ligation of the external and 
internal carotid arteries on the side of the 
lesion served to improve the headaches 
greatly'. On the basis of the diminution in the 
intensity' of the bruit over the homolateral 
eyeball but not elsewhere over the head, the 
inference is that the vascularity of the 
branches of the external carotid was propor- 
tionately' more affected than was the aneurysm 
itself by the combined ligation. 

It is unlikely that the dilatation of the cere- 
bral arteries, per se, plays any role in this mi- 
grainous headache. Normally’ the arteries and 
veins over the lateral and superior convexity' 
of the brain are insensitive to pain when 
stimulated with faradic current (20) and it 
w T as found in Case 6 that stimulation of the 
abnormal vessels of the aneury'sm in the same 
regions over the cortex failed to cause pain. 
There is still to be considered the possibility' 
of the dilatation of the intracranial portion 
of the internal carotid and the proximal one 
to tw'o centimeters of the mid-cerebral arteries 
as a contributing factor to the headache in 
these cases, for these vessels are normally 
pain sensitive in this area. The pain resulting 
from their stimulation, however, has a locali- 
zation in and about the homolateral eye which 
is somew’hat different from the frontotemporal 
pain follow'ing stimulation of the middle 
meningeal and temporal arteries and the loca- 
tion of pain in the cases under consideration 
was largely frontotemporal (20). Also, the 
pain arising from the extracranial and menin- 
geal arteries in migraine is relieved by' ergo- 
tamine (9) w'hile it is not so certain that the 
pain arising from the dilatation of cerebral 
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artenes is relieved by this drug. In Case 5 
the injection of half an ampul (.25 mgm ) of 
ergotamine stopped the headache on the one 
occasion when it was tried 

The possible contribution to headache made 
by traction of the abnormally large superior 
cerebral veins upon the sagittal sinus can 
probably be dismissed on the grounds that the 
various measures mentioned as beneficial would 
have least effect on these veins. 

Dandy's explanation for the localized head- 
ache in one of his cases was "contact of the 
vascular bed with the meninges.” The exact 
mechanism he meant to imply is not dear. 
No part of the meninges including the pia, 
arachnoid and dura in this region is pain sen- 
sitive except the meningeal artery. In the 
case reported by Hyland and Douglas, they 
state "it might be possible to explain the 
headaches on the basis of increased blood flow 
transmitted to the vessels of the tumor, lead- 
ing to compression and distortion of vessels 
in the portion of the meninges which were 
observed to be adherent to the tumor.” Occa- 
sionally pressure upon the meningeal artery 
by an intracranial tumor may be sufficient to 
cause pain in the frontotemporoparietal re- 
gion. But a more cogent explanation for the 
headache is the dilatation which occurs in the 
meningeal artery as a result of direct and in- 
direct vascular connections with the aneurysm. 

Increased intracranial pressure and ophthal- 
mological signs. Increased intracranial pres- 
sure has occurred in a conspicuously low 
percentage of the cases of cerebral arterio- 
venous aneurysm that have been reported. 
The spinal fluid pressure was in the neighbor- 
hood of 200 millimeters of water in Cases 1 
and 3 and there was fullness of the optic disks 
in Case 1 but none of this series had an out- 
spoken increase in pressure. This is significant 
when the large size of the lesion, sufficient 
to distort the ventricles, is considered. 
The intracranial adjustment, however, be- 
gins early in life, and the changes in the 
aneurysm are usually gradual It is likely 
that at various periods in the lives of some of 
these patients, perhaps following thrombosis 
or hemorrhage and readjustment of the 
aneurysm, there have been transitory periods 
of increased pressure. 


The presence of full retinal vessels and low 
grade papilledema may have a different sig- 
nificance^ than is usually implied in the pres- 
ence of intracranial spacc-occupying lesions. 
In the cases under discussion the total intra- 
cranial blood volume is increased and the 
venous pressure is high. Even though there 
may be sufficient readjustment of the brain 
to minimize or counteract sustained increased 
intracranial pressure, both the veins and the 
arteries of the eye may be enlarged. The 
veins enlarge due to increased venous pressure 
and the arteries enlarge as a part of the 
regional arterial dilatation discussed earlier. 
Associated changes in the appearance of the 
disk itself therefore may be the result purely 
of local vascular changes, such as local venous 
stasis. Papilledema is a common accompani- 
ment of the venous stasis that occurs with 
fistulas between the carotid artery and caver- 
nous sinus. In Case 1 there was a slight bi- 
lateral papilledema, less than one diopter, and 
more pronounced on side of lesion. In this 
case also, the retinal veins as well as the arteries 
were full, tortuous, and sometimes difficult to 
distinguish from each other. In Cases 2, 3, 
and s the retinal vessels had a similar ap- 
pearance on the side of the aneurysm while in 
Case 4 the change was present in both eyes. 

None of the 6 individuals had exophthalmos 
or pulsating eyeballs and this may usually be 
relied upon to differentiate the congenital 
cerebral aneurysms from the acquired fistulas 
of the carotid artery and cavernous sinus 
which characteristically cause unilateral pul- 
sating exophthalmos However, slight exoph- 
thalmos without pulsation of the eyeball some- 
times greater on the side of the lesion has been 
reported in association with the cerebral 
aneurysms (1) and Cushing and Bailey (3) 
were impressed with its incidence in a third of 
their cases. They concluded that both the 
exophthalmos and the full retinal vessels were 
the result of "pumping arterial blood directly 
into the cerebral veins, a condition which is, 
in the nature of things, more marked in the 
vicinity of the lesion ” Pulsating exophthal- 
mos in connection with a cerebral arterio- 
venous aneurysm reported by Rotgans and 
Winckler was said by Cushing and Bailey (3) 
to be the only instance of its kind. 
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TA1SLE II. — ABNORMALITIES IN ROENTGENOGRAMS OF THE SKULL 


Case No. 

Side of 
lesion 

Enlarged 

head 

Accentuated 
vascularity 
of the shim 

-- - 

Enlarged grooves 
of middle 
meningeal 
artery 

Enlarged 

foramen 

spinoswn 

Signs of increased 
intracranial 
pressure 

Erosions — pres- 
sure of vessels 
of aneurysm 

" 

Intracranial 

calcification 

1 

Left 

No 

Both sides. 
Greater in front 
and on left 

Left 

| Not examined 

Thin posterior 
clinolds 

j Left parietal 

[ Left fronto- 
‘ parietal cortex. 
Left internal 
[ carotid artery 

. 

1 

! Right 

No 

. 

: Marked on both 
sides 

Right 

: 

No change 

Slight "digits- _ 
Uon” and thin 
posterior 
clinoids 

Right parietal 

None 

3 

Right 

No 

Moderate on both 
sides 

Both sides. 
Rigbt>!cft 

Right>lcft 

Slight "digila- 
tion” and thin 
posterior 
clinoids 

Right parietal 

None 

4 

Eight 

Yes 

Slight on both 
sides. 
Right>lcft 

Right 

No chance seen 1 
(right larger 
at autopsy) 

None ' 

None 

None 

5 

Left 

•> 

Bifrontal 

Both sides. 

Left > right 

Not examined 

None 

Left parieto- 
temporal ! 

Left parietal, 
subcortical 

6 

Right 

No 

Both sides. 
Greater in front 
and on right 

Both sides. 
Right>left 

No change 

None 

Right parietal j 

None 


AIDS TO DIAGNOSIS 

Spinal fluid. Spinal fluid examination has 
a limited value in the diagnosis of cerebral 
arteriovenous aneurysms since there was 
nothing constant in the findings in all cases. 
In Cases 1 and 3 the resting pressure of the 
fluid was slightly elevated (in the neighbor- 
hood of 200 millimeters of water), but in only 
one of these was the total protein content 
elevated (.050 gram per cent). In Cases 5 and 
6 the total protein was .040 gram per cent 
which is considered to be the upper limits of 
the normal value. In Case 4 the spinal fluid, 
collected shortly after the advent of sponta- 
neous hemiparesis, failed to show any abnor- 
malities. It should be mentioned, however, 
that since these aneurysms are prone to rup- 
ture, the finding of blood in the cerebrospinal 
fluid should always raise the question of their 
presence. 

Roentgenography of the skull. A study of the 
roentgenograms of the skull in the 6 cases of 
this series resulted in the discovery that some 
changes due to the presence of a cerebral 
arteriovenous aneurysm were present in all 
cases (Table II). Brock and Dyke in a similar 
analysis of 5 cases found some distinctive 
changes in the roentgenograms of all. The 
important abnormalities in this series were: 
(a) Questionable or slight signs of increased 
intracranial pressure, present in Cases r and 
2. (b) Increased vascularity of the skull 


(enlarged diploe), present in Cases 1, 2, 3, 4, 
5, and 6. (c) Enlarged channels for the middle 
meningeal arteries, present in Cases 1, 2, 3, 
4, 5, and 6. Enlargement of the foramen spi- 
nosum, present in Case 3. (d) Local atrophy 
due to pressure of the aneurysm, present in 
Cases 1, 2, 3, 5, and 6. (e) Calcification in the 
vessels of the aneurysm, present in Cases 1 
and s- (f) Overgrowth of the cranium causing 
large head, present in Cases 4 and possibly 5. 

The enlarged diploe are manifestations of 
the. general increase in venous pressure of the 
region. The increased pressure in the cerebral 
veins and sinuses is transmitted directly to 
these venous channels in the skull and an 
example of the. degree of the pressure is the 
force with which blood spurted from the 
temporal diploic vein at operation in Case 3. 
Most of these changes in the skull demonstra- 
ble on the roentgenogram have been men- 
tioned by others (1, 18), but the localized, 
often oval shaped, areas of rarefaction due to 
erosion of the inner table of the skull overly- 
ing the abnormally large, pulsating vessels of 
the aneurysm have received little attention. 
These areas were present in 5 of the cases of 
this series and in 4 the relation of the depres- 
sions to large vessels was demonstrated at 
operation. 

Possible enlargement of the foramen spino- 
sum.as a result of dilatation of the middle 
meningeal artery' could not be determined 
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Fig iq Composite of ventricular configurations demon- 
strated by injection of air in the 6 cases of this series t', 
Indicates ventriculography, f., indicates encephalography 
Note that there is some slight abnormality present in all 


from the plates in all the cases but was ob- 
served to be present in striking degree in 
Case 3 (see Fig. 4b). A similar finding has 
been reported by Lindblom Enlargement of 
the cranium has not been mentioned by others 
as a secondary feature of the cerebral vascular 
malformations and it was not evident in the 
4 oldest patients of this scries but in the 2 
children, Cases 4 and possibly 5, there was 
enlargement of the head. This enlargement 
did not appear to be the result of increased 
intracranial pressure but probably was a form 
of overgrowth comparable to that seen in the 
extremities in the presence of arteriovenous 
fistulas. Thickening of the skull occurring in 
2 patients as a result of “over vasculariza- 
tion” was mentioned by Brock and Dyke 
Air studies— encephalography and leniric- 
nlography (see Fig 19) In this series ventric- 
ulography was performed upon 3 of the pa 


tents and encephalography upon 3. In every 
instance there was some distortion or displace- 
ment in the ventricles although the defects 
were not ahvay s pronounced. The irregularity 
in the ventricular outline, as it occurred in 
Case 2, is probably d uc to enlarged aneury smal 
vessels in the wall of the ventricle at that 
point and gives a clue to the depth of a lesion 
which appeared at operation to be largely on 
the surface of the brain. The distinct shift of 
the ventricles to the side opposite the lesion 
occurred in Cases 3 and 4 even in the absence 
of increased intracranial pressure. Scanty 
amounts of air appeared in the homolateral 
ventricle in Case 5 and while this may hare 
been due to faulty manipulation of the head 
at the time of taking the roentgenogram, it 
may very possibly be that the ventricular 
lumen on that side is extensively encroached 
upon by enlarged vessels of the aneurysm. 

Perhaps encephalography is a safer and 
even more advantageous procedure to employ 
in these cases than ventriculography. Cer- 
tainly the introduction of a ventricular needle 
into one of the vessels of the aneurysm might 
lead to speedy disaster while encephalography 
has the advantage of sometimes showing 
abnormal shadows in the sulci of the region of 
the aneurysm as seen in Cases 4 and 5 
Electroencephalography. Records of the cor- 
tical electrical activity were made in Cases 
3 and 4 and gross pathological waves were 
recorded from all parts of the cerebrum in 
both The changes were greatest over the 
frontal areas but approximately equal on the 
two sides The test was not helpful in localiz- 
ing the lesion but it may be with increased 
experience in use of the instrument and in- 
terpretation of its records, more valuable in- 
formation in these cases will be obtained 
Cerebral angiography Both tborotrast (tho- 
rium dioxide solution) and diodrast (10) have 
been used for purposes of outlining the intra- 
cranial vasculature There has been ample 
warning of the danger of the use of the former 
(21), yet some investigators (33) hold that 
the radioactive material in amounts used m 
the cases of this series is well within the limits 
of theoretical safety There were no immedi- 
ate ill effects from the use 0/ thorotrast in 3 
cases and sections of the liver showing the 
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presence of the substance 15 months after 
injection disclosed no change in the adjacent 
cells. Diodrast, although lacking in radio- 
activity, has been found occasionally to pro- 
duce undesirable cerebral reactions and there 
is probably greater danger of its producing 
thrombosis of the carotid or its branches. 
The routine use of either substance to demon- 
strate tire more common forms of intracranial 
pathology is not justified but its occasional 
use is warranted in cases of arteriovenous 
aneurysm in which it is desirable to show 
the exact location and extent of the lesion. 

Thorium was injected three times (Cases 
3, 4 and 5) and 35 per cent diodrast once (Case 
•4) in the cases of this series. In Case 5 no 
shadow was obtained, perhaps because of 
faulty technique but possibly because of in- 
creased circulation time in tire brain. Usually 
the radiopaque substance outlines only the 
cerebral vessels of the side on which tire injec- 
tion is performed as seen in Figure 10. But 
in Case 3, S months after the carotid arteries 
on the side of tire aneurysm were ligated, 
thorotrast injected into the opposite carotid 
crossed over through tire anterior communi- 
cating artery and outlined the lesion as shown 
in Figure 6. In Case 4 diodrast injected on the 
side opposite the aneurysm, after ligation of 
the homolateral carotids, was found not only 
to outline the normal cerebral arteries of that 
side but also to cross over and outline the 
lesion. It would be interesting to know in 
these cases if injection of the radiopaque ma- 
terial on the contralateral side would have 
outlined the lesion had the homolateral carot- 
ids not been occluded, for it would supply 
additional information about the cerebral 
circulation in the presence of the aneurysm. 

THERAPEUTIC CONSIDERATIONS 

The very nature of cerebral arteriovenous 
aneurysms makes it impossible to settle upon 
a completely satisfactory method of treat- 
ment. The ofttimes unhappy experiences in 
the use of various forms of treatment have 
introduced a note of caution and indeed the 
question has been raised whether any treat- 
ment should be attempted. Because there is 
the threatening possibility that persons with 
this lesion may r die from spontaneous rupture 


of one of its vessels (41 per cent quoted by 
Dandy), especially during a convulsion, there 
is an incentive to utilize whatever reasonably 
may offer benefit. The experience with varied 
treatment resulting in some benefit in symp- 
toms in the cases of this series, has seemed to 
justify this attitude. 

Decompression operation combined with ex- 
ploration. This operation was performed in 
4 patients (Cases 1, 2, 3, and 6). No attempt 
was made in any to remove or ligate the cere- 
bral vessels of the aneurysm. However, some 
of the abnormal vessels that anastomosed 
directly with the dural (middle meningeal) 
arteries were transected and also the main 
trunk of the enlarged middle meningeal artery 
was interrupted low in the temporal fossa, as 
a part of the decompression. A moderate 
sized decompression beneath temporal muscle 
was produced even though there were no 
frank signs of increased intracranial pressure. 

The value of this type of operative proce- 
dure is that the nature of the lesion can be 
positively identified; some of the arterial sup- 
ply to the aneurysm through the middle me- 
ningeal artery can be eliminated; the interrup- 
tion of the middle meningeal artery may be 
beneficial in those with local headache; the 
decompression relieves whatever co-existent 
or transitory increased intracranial pressure 
there may be; and subsequent roentgeno- 
therapy may be more effectively directed at 
the lesion through the defect in the skull, 
though the latter is by no means certain. 

The disadvantage and danger of an osteo- 
plastic operation or even of a simple subtem- 
poral decompression is the threat of serious 
hemorrhage, particularly from inadvertent 
tearing of the large vessels of the aneurysm. 

Ligation of the carotid arteries. This pro- 
cedure has been performed in Cases 3, 4, and 
5 of the series. In all 3 patients the common 
and external carotid arteries on the side of the 
aneurysm were ligated and in addition, in 2 
(Cases 3 and 4), the internal and external carot- 
ids on the opposite side were ligated 8 months 
and 15 months later. 

The value of this type of operative proce- 
dure is that the arterial supply, and thus the 
tension, of the vessels of the aneurysm is 
diminished. It may be effective in lessening 
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the danger of spontaneous rupture and be 
conducive to the spontaneous occlusion oi 
some of the vessels. The favorable effect upon 
the heart in minimizing the arterial supply to 
the lesion is well demonstrated in Case 4 (see 
Figs. 9a and b). An unanticipated benefit 
that resulted from operation was the marked 
improvement in headache in Case 5, the only 
one of these 3 with headache to begin with. 

The hope, when the carotids are occluded, 
is. that just enough arterial blood will be 
diverted from the lesion to accomplish the 
desired results but not so much that serious 
anoxia of the brain will ensue. Because of 
the extensive collateral circulation, the factor 
of safety in the ligation of any single artery is 
greater than in persons without arteriovenous 
communications The ill repute oi ligation oi 
the carotids as the cause of hemiplegia and 
death is the result largely of ligations for in- 
fections, injury, and malignancy in the neck 
and face (6, 14, 18), states not at all com- 
parable to the arteriovenous aneurysm Wat- 
son and Silverstone report a 55 per cent mor- 
tality in 20 patients having unilateral ligation 
of the common carotid for carcinoma of the 
head and neck whereas in Matas’ series of 80 
occlusions of the common and internal carot- 
ids (presumably all for intracranial arterio- 
venous anomalies) the mortality was 7.5 
per cent. 

Occlusion of the common carotid alone is 
less dangerous but at the same time less effec- 
tive in diminishing the arterial supply to the 
aneurysm than oedusion of the internal carot- 
id. This is due to what has been spoken of 
as “reversal of blood flow” in the external 
carotid after ligation of the common carotid. 
Dorrance estimated that ligation of the com- 
mon carotid alone removed but 50 per cent 
of the blood flow through the internal carotid. 
Keegan found that ligation of the common 
carotid alone was followed in a few weeks by 
enlargement of the external carotid, “necessi- 
tating later ligation of the internal carotid 
with more lasting benefit.” For more com- 
plete effects therefore it is necessary to 
ligate the external or the internal carotid 
subsequently. 

Oedusion of the internal carotid alone, be- 
cause of its anatomical arrangement, is some- 


times not easily or safely rectified if it is found 
necessary to remove the ligature on the de- 
velopment of late cerebral disturbance. Also, 
occlusion of the internal carotid alone, in an 
effort to diminish extensively the supply to 
the aneurysm, as .shown in the second opera- 
tion in Case 3, disregards the rich collateral 
supply to the aneurysm via the external carot- 
id through numerous anastomoses (see Fig. 
18). However, the lesson to be learned from 
the experience in Case 4 is that simultaneous 
ligation o! the internal and external carotids 
carries more hazard than successive ligation 
with an interval sufficiently long to permit 
accommodation . 

The frequency with which some type of 
reflex from the carotid sinus occurs at the 
time of carotid ligations is not impressive 
In most normal individuals it is difficult or 
impossible to induce such a reflex experimen- 
tally when the region is fully exposed at opera- 
tion. It has been suggested (6, 30) that liga- 
tion of the internal carotid carries additional 
hazard because of resulting dilatation of the 
carotid sinus, subsequent fall in blood pres- 
sure, and therefore even greater embarrass- 
ment to cerebral oxygenation. Doubtless this 
possibility deserves some consideration, but 
the reflex can be avoided by infiltration of 
procaine into the carotid sinus and further- 
more the dissection associated with placing a 
ligature about the internal carotid is usually 
sufficient to interrupt the important connect- 
ing nerves of the sinus. One should perhaps be 
equally on the alert for the reverse action, 
that of marked rise in pulse and blood pres- 
sure, sometimes attending ligation of the com- 
mon carotid as in Case 3. Here the temporary 
relaxation of the arterial wall and of the intra- 
sinal pressure is responsible for the reflex but 
it too can be avoided by the local infiltration 
of procaine, and by the time the effects of the 
drug have worn off there will have been suffi- 
cient compensation for the change in intra- 
vascular pressure. 

That the ligations of the carotids m these 
patients materially lessened the arterial sup- 
ply to the aneurysms is demonstrated by the 
diminution in the intensity of the bruit over 
the head and by the marked drop in the ab- 
normally high oxygen content in the internal 
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jugular vein (see Cases 3, 4, and s)-_ The 
development in Case 4 of transient hemipare- 
sis 2 days after the first carotid ligations and 
in Case 5 of 3 convulsions (her first) a few 
weeks after ligation was probably the result 
of thrombosis in some of the small vessels of 
the aneurysm. The generalized convulsions, 
coma, and death following the last ligation of 
the carotids in Case 4 were due to acute gen- 
eralized cerebral anoxia rather than to any 
local effects upon the vessels of the lesion. 

The benefit of simultaneous ligation of the 
proximal vein in arteriovenous aneurysms 
elsewhere in the body suggests that possibly 
simultaneous ligation of the internal jugular 
vein would be of comparable benefit (22). Its 
purpose would be to prevent the development 
of inadequate intravascular tension after carot- 
id ligation. But since the arrangement of the 
vascularity of the brain is not quite compara- 
ble to that anywhere else, the indications for 
jugular venous ligation are not so clear. 

Roentgenotherapy. One of the hoped for 
developments in a cerebral arteriovenous 
aneurysm is the eventual obliteration of the 
lesion by a process of gradual thrombosis. 
As a possible aid to this process the adminis- 
tration of x-ray radiation has justification. It 
was used to the limit in Case 3 and nearly so 
in Case 2, yet there is nothing to indicate that 
it produced the desired effects. It might be 
reasoned that the effectiveness of its use would 
be enhanced if ligation of the carotids had been 
performed first. Because of this it is planned 
to withhold roentgenotherapy in other cases, 
at least until after all has been accomplished 
with carotid arterial ligations that can be. 

Cushing and Bailey were hopeful about the 
benefit of roentgenotherapy, principally from 
the developments in 1 patient. In this case 
re-exposure of the lesion after prolonged 
irradiation disclosed its almost complete 
devascularization and calcification. 

Surgical attack of the cerebral lesion. This 
has not yet been tried on any of the cases of 
this series and there is little in theory' or in 
others’ experience with such attempts to 
recommend it. The most obvious argument 
against it, at least as far as the aneurysms 
involving the mid-cerebral artery arc con- 
cerned, is that the blood supply to the motor 


cortex would most likely be destroyed if a 
radical excision or ligation of the proximal 
portion of the artery were attempted. Any- 
thing less than this, such as ligation of some 
of the vessels of the aneurysm, might serve to 
make the aneurysmal condition worse. Thus, 
the radical attack upon the lesions seems to be 
indicated only when hemorrhage threatens 
the patient’s life. 

In case the lesion should become inactivated 
by thrombosis of its vessels it might then be 
removed with greater safety'. But if the indi- 
cation for such a procedure should be convul- 
sions alone, one should, as Dandy aptly points 
out, appreciate that there is no assurance of a 
permanent cure of epilepsy even after the cure 
of an aneurysm. 

In an additional patient with a left cerebral 
arteriovenous aneurysm encountered since this 
paper was submitted for publication, a crani- 
otomy was performed and the walls of many 
of the aneury’smal vessels on the surface of the 
brain were coagulated with the electrosurgical 
unit. The caliber of all the vessels treated in 
this manner was greatly' diminished but few 
vessels became completely occluded. The pro- 
cedure was followed by hemiparesis and apha- 
sia from which there was slow but nearly com- 
plete recovery'. The bruit was unaffected. 

This method of treatment was suggested by 
Horrax 1 and deserves further trial in selected 
cases. 

In resume it may r be said that the prognosis 
in individuals with cerebral arteriovenous 
aneurysms is not encouraging. All the meth- 
ods of therapy discussed here leave much to 
be desired. But there is some merit in all of 
them, alone or in combination, and they can 
be used to advantage to suit the individual 
problem that each case presents. 

SUMMARY AND CONCLUSIONS 

i. Observations on 6 patients having cere- 
bral arteriovenous aneurysms substantiate 
the conclusion that these lesions are congenital 
and can be identified both by the clinical signs 
and symptoms they produce and by their 
appearance when exposed at the operating 
table. 

UIorrax.^G. A two to cteht vear follotr up study of 21$ cases of 
octugn Uravn tumor with sjiecni reference to the uncommon varieties. 
Ira. Am. rs enrol. Ass., 
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2. A bruit heard on auscultation over some 
part of the head, the eyeballs, and the carotid 
arteries in the neck, is a characteristic sign. 
This, in conjunction with Jacksonian convul- 
sions or unilateral motor and sensory dis- 
turbances, is usually sufficient to permit a 
diagnosis to be made 

3. Changes in the skull that may be shown 
on roentgenogram include slight signs of in- 
creased intracranial pressure; increased vas- 
cularity of the skull; deepening of the grooves 
for the middle meningeal arteries; local atro- 
phy of the inner table from direct pressure of 
the vessels of the aneurysm; enlargement of 
the head; and calcification in the lesion. 

4. Air studies may be relied upon, in many 
instances, to demonstrate abnormalities in the 
ventricles and subarachnoid spaces Encepha- 
lography in such cases is safer than ventric- 
ulography. 

5. Cerebral angiography is indicated in or- 
der to visualize the extent and the location 
of the lesion 

6 The collateral circulation is extensive. 
It involves anastomosis between the external 
and internal carotid arterial systems, prin- 
cipally through the orbit and through the 
meninges. 

7. The effects of the aneurysm upon the 
general cardiovascular system are variable 
but not necessarily serious 

8. Headache, localized on the side of the 
lesion, is usually due to pain arising in the 
dilated arteries, chiefly in branches of the 
external carotid artery 

9 Reasonably safe methods of treatment 
include exploratory osteoplastic operation 
and decompression, successive ligation of the 
carotid arteries in the neck, roentgenotherapy 
None can be relied upon to be curative but 
used alone or in combination they may be 
beneficial. 

10. Ligation of carotid arteries is safer in 
individuals with cerebral arteriovenous aneu- 
rysms than in others because of the rich col- 
lateral circulation. 

i r Direct operative attack upon the lesions 
is dangerous but might be indicated in selected 
cases. 
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THE SURGICAL TREATMENT OF ACUTE CHOLECYSTITIS* 
IN PATIENTS FIFTY YEARS OF AGE AND OVER 

FRANK GLENN, M.D., F.A.C.S., New York, New York 


A NOTABLE advance in surgery in recent 
/\ decades has been its application to 
r~\ patients of advanced years, for, at 
■*- the beginning of the century, such 
patients were subjected to surgery only as a 
last resort. The medical literature today is 
granting an increased consideration to the 
question of lessening the risk of operation in 
patients over 50 years of age, for it is recog- 
nized that they form a large group, urgently 
needing surgery but accounting for many of 
its failures. The more intelligent preoperative 
treatment, safer anesthesia, and greater at- 
tention to operative details have removed 
many of the hazards of operation in older pa- 
tients. In the surgical treatment of acute 
cholecystitis there persist two problems: one 
is the change in the biliary tract, the result of 
prolonged infection; the other, the systemic 
disorders common in advanced age. Acute 
cholecystitis in a patient over 50 years of age 
rarely is a simple acute inflammation in a 
formerly healthy gall bladder but is an exacer- 
bation of a long standing chronic disease which 
may have damaged the entire biliary tract. 
The general systemic disturbances are vascu- 
lar, such as arteriosclerosis, nephrosclerosis, 
cardiac disease, and hypertension. There is 
evidence for believing that there is an inter- 
action between these conditions, or at least 
an unfavorable reaction of the organisms as 
a whole to long standing biliary disease, for 
the incidence of organic disorders, in our ex- 
perience, is higher in patients with, than in 
those without, disease of the gall bladder. 
The patient 50 years of age or more who is 
admitted for surgical treatment of acute chole- 
cystitis is, therefore, likely to be one whose 
biliary tract has been damaged and whose 
general systemic status shows signs of age 
beyond his years. For these, it is imperative 
that ever}' precaution be taken to avoid com- 


plications following surgery. This obligates 
the surgeon to evaluate the risk in the indi- 
vidual case by every possible means and to 
combat, before operation, the manifestations 
of general systemic disturbances. 

Over a period of 7 years at the New York 
Hospital we have treated surgically 1,102 pa- 
tients with nonmalignant disease of the biliary 
tract. In this group there were 267 patients 
suffering from acute cholecystitis and S35 
with chronic biliary tract disease. The total 
number of patients 50 years of age and over 
was 276. There were 93 patients 50 years of 
age and over who had acute cholecystitis. 
It is with these patients that we are herein 
concerned. 

The eldest patient was 75, and the average 
age for the 93 was 56.6 years. There were 64 
women and 29 men. In seeking to estimate 
the duration of symptoms one is impressed 
with the difficulty with which adequate his- 
tories are obtained. If one is persistent the 
history is readily extended into the early 
decades. Intolerance to fatty foods, indiges- 
tion, belching accompanied at intervals with 
pain, nausea and vomiting, rarely accom- 
panied by jaundice, constituted the frequent 
history. From a few patients a history of 
frank biliary tract disease of 30 to 40 years’ 
duration was obtained. While it is true that 
some of the patients were too ill to permit the 
obtaining of a satisfactory history, it is highly 
improbable that the primary disease was of 
recent origin in any instance. The duration 
of the attack resulting in the hospitalization 
of the patient varied from a few hours to 10 
days with an average time interval of 18 to 24 
hours. That stones were present in the gall 
bladder or biliary passages of each of the 93 
patients is additional evidence in favor of a 
process of long standing. In a review of over 
1,100 patients with biliary tract disease we 
have found that the most complete histories 
place the onset of symptoms in women in the 
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twenties and early thirties, very often asso- 
ciated with the first or second pregnancy. In 
nultiparous women and in men it seemingly 
is about a decade later. The common dictum 
that gall-bladder disease is limited to the 
“fair, fat and forty” is only a partial truth. 

In these patients 50 years of age and over, 
the surgeon is concerned not only with the 
biliary tract disease but with general systemic 
disorders as well. The incidence of systemic 
disturbance before operation was as follows: 
hypertension (diastolic over 90), 42 cases, or 
45 per cent; arteriosclerosis, 47 cases, 50 per 
cent; cardiac disease, 38 cases, 40 per cent; 
diabetes, 10 cases, 10 per cent; renal disease, 
8 cases, 8 per cent. By' the term hypertension 
we refer to a diastolic pressure of 90 and over. 
Cardiac disease was indicated by cardiac en- 
largement as shown by roentgenograms, or 
coronary disease as evidenced by electro- 
cardiographic changes. The diagnosis of dia- 
betes was based on glycosuria and an elevated 
blood sugar. The diabetes was, for the most 
part, of a mild nature requiring only diet reg- 
ulation after recovery from the acute illness. 
Two, however, were severe enough to require 
fairly large dosages of insulin. Impaired kid- 
ney function as determined by urine concen- 
tration, urea clearance, and the persistence 
of an albuminuria following recovery from 
the acute illness was found in 8 patients. It 
has been our experience that albuminuria, 
elevated urea nitrogen, and the presence of 
blood cells in the urine during the acute illness 
often disappear as the patient’s condition 
improves. The occurrences of these disturb- 
ances is of much higher incidence than in a 
similar age group without biliary tract disease. 

OPERATIVE PROCEDURES 

The procedure of cholecystostomy was per- 
formed in 16 instances Four deaths followed 
This operation is dearly indicated under cer- 
tain drcumstanccs; as when the patient is too 
ill to withstand cholecystectomy, or when 
cholecystectomy presents too great difficulties 
For the extremely debilitated patient or for 
the very ill, we doubt if there arc any contra- 
indications for cholecystostomy because, it 
ma\ be done under local anesthesia, disturbing 
the* patient very little. Such an operation may 


be a lifesaving procedure. It decompresses 
the biliary tract and averts catastrophe by 
preventing progressive liver damage if com- 
plete biliary’ obstruction is present. In this 
group of 16 patients who were treated by 
cholecystostomy it appears to us that the con- 
servative procedure was responsible for the 
recovery' of the very ill patients The 4 who 
died were in such straits that it is very likely 
that they would have died regardless of 
whether or not they were operated upon, and 
furthermore, regardless of the type of opera- 
tion. Five of these patients later had chole- 
cystectomy performed. Four were uncompli- 
cated; 1 at operation was found to have a 
fistula between the lower portion of the gall 
bladder and the duodenum. All made an un- 
eventful recovery. 

Cholecystectomy was carried out in 69 pa- 
tients with 2 deaths. This, when feasible in 
the opinion of the surgeon, is the operation of 
choice because it removes the primary site of 
the disease as well as the principle source of 
acute complications Generally speaking, the 
acutely inflamed gall bladder is removed with 
case. However, in this group of patients chole- 
cystectomy may be difficult It should be 
done with care, subjecting the liver to a mini- 
mal amount of trauma 

Common duct exploration in acute chole- 
cystitis has been limited by us to the same 
indications as in chronic biliary tract disease. 
If it is indicated the duct should be explored 
and stones removed. The incidence of post- 
operative complications was not apparently 
increased by this procedure in this series 
Twelve patients w'erc subjected to common 
duct exploration— stones were present in 6, 
or so per cent It would seem that the urgency 
of the situation when a stone is in the common 
duct outweighs the hazards of the procedure. 
Decompression, i e., cholecystostomy', may 
be utilized as a compromise procedure, the 
plan being to explore the common duct at a 
later date when the patient’s condition has 
improved In this group of patients only 1 
such case w r as encountered 
At operation there were found 64 instances 
of acute cholecystitis, 18 instances of acute 
cholecystitis with gangrene, amt 1 1 instances 
of acute cholecystitis with gangrene ami per- 
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<5Si 


History 

number 

Sex 

Age 

History 

of 

biliary' 

disease 

Dura- 
tion of 
[ attack. 

Jaundice 

Findings 

Operation 

Cause of death 

x. 51,896 

F 

66 

S+yrs. 

3 days 

+ 

Acute cholecystitis with _ 
perforation. Peritonitis 

Cholecystostomy, 

drainage 

Peritonitis 

2. 153,437 

F 

B 

4 +yrs. 

7 days 

0 

Acute cholecystitis with 
gangrene 

Cholecystostomy 

Peritonitis, bacteriemia 

H 

F 

5° 

20-p yrs. 

10 days 

+ 

Acute cholecystitis, 
cholelithiasis, common 
duct obstruction 

Cholecys tostomy 

Bacteriemia, stone in the 
common duct, 
thrombosis of hepatic 
artery 

4. 182,541 

M 

72 

7 -fyre. 

S days 

~r 

Acute cholecystitis, 
cholelithiasis 

Cholecystostomy 

Liver failure, biliary' 
cirrhosis 


F 

57 

inade- 

quate 

history' 

4 days 

■ 

Acute cholecystitis, 
cholelithiasis 

Cholecystectomy’, 
drainage of abscess 

PSubheptaic abscess * 

6. 59,304 

F 

70 

i:+yrs. 

8 hours 

0 

Acute cholecystitis, 
cholelithiasis 

Cholecystectomy 

Coronary' occlusion, 
cardiac failure 


♦No Autopsy. 


f oration. In determining the type of opera- 
tion to be done, the gross appearance of the 
presenting pathological changes is of impor- 
tance. In the first place, if there is gangrene 
and perforation rvith an accompanying gen- 
eralized peritonitis, we recommend simple 
drainage of the abdomen together with chole- 
cystostomy. If there is gangrene and perfora- 
tion which has resulted in a localized peri- 
tonitis or abscess in the region of the extra- 
hepatic portion of the gall bladder, then one 
may choose between cholecystectomy and 
cholecystostomy. However, in the presence 
of extensive adhesions of the omentum to the 
gall bladder and into the biliary fossa it is 
indeed questionable whether these should be 
disturbed and a cholecystectomy done. If the 
patient is unusually ill and if postoperative 
complications appear in the offing, then cer- 
tainly cholecystectomy should not be at- 
tempted. Perforation of the gall bladder with 
a. small abscess or perforation into adjacent 
liver tissue is no contraindication to chole- 
cystectomy. The patients with simple acute 
cholecystitis are, in general, best treated by 
cholecystectomy^. 

In the summary' of this series of patients 
who were treated surgically for acute chole- 
cy'stitis the following facts emerge: first, bili- 
ary tract disease had been present for many' 
years, and second, vascular changes com- 
monly associated with age occurred far more 
frequently' than in a comparable group with- 
out biliary tract disease. As to the first, we 


were concerned about the duration of the 
biliary' tract disease since its beginning as well 
as with the present acute episode. Frequently' 
the attack which brought the patient to the 
hospital differed from many' previous attacks 
only in severity and failure to subside. The 
significance of this failure to subside is seen 
in the deaths; 4 of the 6 had been acutely ill 
for 4 to 10 days (Table I). 

A careful investigation and evaluation of 
each system was made in these patients. The 
most frequent finding was dehy'dration and 
we believe a depletion of chlorides and glucose. 
Parenteral glucose and saline readily correct 
these deficiencies. Cardiac failure, when pres- 
ent, impending, or anticipated, has been com- 
batted by immediate and rapid digitalization 
without cause for regret so far. Sometimes 
cardiac and biliary symptoms are indistin- 
guishable in these patients. Support to the 
cardiac mechanism in doubtful cases is not 
withheld. 

. presence of jaundice requires determina- 
tions of blood prothrombin and the bleeding 
tendency, and may indicate blood transfu- 
sions, bile salts, and vitamin K. Sulfonamide 
drugs should be given if a bacteriemia is dis- 
covered. 

Anesthesia. The selection of anesthesia de- 
pends on the condition of the patient and 
requires judgment because many' postopera- 
tive complications are attributed to it. Local 
anesthesia may' often be used to advantage 
for limited procedures such as cholecysto's- 
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tomy and also for the beginning of an opera- 
tion, general anesthesia being substituted if 
a greater procedure is decided upon. Our ex- 
perience thus far leads us to believe that open 
drop ether is the safest general anesthesia for 
these patients. First of all, it is satisfactory 
from the standpoint of relaxation allowing an 
adequate exposure and aiding thereby to the 
ease with which the operation can be done; 
and, secondly, in our hands, the incidence of 
postoperative pulmonary complications is 
less than in those patients who had other 
types of anesthesia. 

The distribution of anesthesia in the series 
was as follows: local in 12 patients; spinal in 
2; ether in 32; ether in combination in 10; 
ethylene in 19; cyclopropane in 18. 

Postoperatiie complications. These are 
grouped for convenience into pulmonary, car- 
diac, wound, and miscellaneous complications. 

There were 4 pneumonias, 2 of which were 
bronchopneumonias, 1 following local anes- 
thesia, 1 following cyclopropane. Lobar pneu- 
monia occurred in 2 patients after open drop 
ether anesthesia. All recovered without 
residual complications. Pulmonary' infarction 
occurred twice, one associated with a phlebitis 
of the leg. Two patients had atelectasis of the 
right lower lobe which was discovered early 
and cleared without prolonging the patients’ 
hospital stay; both of these were following 
open drop ether anesthesia These patients 
ranged in age from 50 to 65. The incidence 
of postoperative pulmonary complications is 
only slightly higher than for patients under 
50 years of age. 

Pulmonary edema followed auricular fibril- 
lation in 1 instance, but the patient recovered 
after digitalization Auricular fibrillation was 
not considered a postoperative complication 
unless accompanied by some manifestation of 
cardiac failure. In 3 patients there occurred 
cardiac failure sufficient to produce dependent 
edema which cleared as the patients’ condi- 
tion improved or as digitalization was com- 
pleted 

There were 2 instances of wound dehiscence 
In one there was gross infection of the wound, 
in the other cultures taken were negative for 
bacterial growth. It was ascribed to post- 
operative hiccoughing and vomiting. The 


wounds were resutured with through-and- 
through silver wire. Four wounds were super- 
ficially infected and 3 showed infection ex- 
tending down to and involving the fascia 
There were r hematomas, one occurring in a 
jaundiced patient and another in a non- 
jaundiced patient who had cirrhosis of the 
liver. 

Two patients following operation were 
found to have a positive blood culture, 1 due 
to colon bacilli and 1 due to Bacillus lactis 
aerogencs. The same organism was obtained 
from the peritoneal cavity at the time of 
operation and blood cultures became negative 
as the clinical condition improved. Three 
patients developed phlebitis of the lower ex- 
tremities without accompanying pulmonary 
emboli. 

The average age of the 6 patients who died 
was 63 6 years. All but r were found to have 
had unmistakable symptoms of gall-bladder 
disease for years The duration of the attacks, 
with. 1 exception, was prolonged over a period 
of days before admission to the hospital. 
Jaundice was present in 3 of the 6 patients 
The findings at operation included those com- 
plications which take place in acute chole- 
cystitis, namely, gangrene with perforation, 
abscess formation, peritonitis, common duct 
obstruction, and bactcriemia There was 
only 1 instance of uncomplicated acute chole- 
cystitis in the 6 deaths, and death in this pa- 
tient was due to coronary' occlusion 

The expectancy' of life at birth has been al- 
most doubled during the past half century in 
the United States (3) Our general popula- 
tion is, therefore, becoming one with a greater 
percentage over 50 years of age The surgical 
therapy accorded these people is on the in- 
crease And although malignant disease is 
the most common ailment requiring surgery in 
the later decades, biliary tract disease is by 
no means rare, as is evidenced by the fore- 
going resum# Surgery in the early phases of 
biliary tract disease should be looked upon not 
only as an immediate therapeutic measure 
but also as a preventive one We have ob- 
served in our own series of cases that the mor- 
tality in the treatment of gall-bladder disease 
increases with the age of the patient. In 826 
patients under 50 years of age the post- 
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operative mortality was 1.0 per cent; in 1S6 
patients from 50 to 59 years of age was 7.5 
per cent; in 77 patients from 60 to 69 years of 
age was 13 per cent; in 13 patients of 70 or 
more years, 30 per cent. For 93 patients 
with acute cholecystitis, 50 years of .age 
and over, the mortality was 6.4 per cent. 

The data collected in our experience sug- 
gest that the changes in the vascular system, 

i.e., arteriosclerosis, hypertension, etc., are 
greater in these 93 patients than in a corre- 
sponding number without biliary tract dis- 
ease. Cowdry (1) in a volume on arterio- 
sclerosis places the incidence of arteriosclerosis 
in' the general population at 25.6 per cent for 
those between 50 and 60, and 38 per cent for 
those over 60. McCallum (2) found that pa- 
tients over 50, dying as a result of gall-stone 
disease in the Johns Hopkins Hospital, showed 
an incidence of arteriosclerosis in 68 per cent. 

The surgical treatment of biliary disease 
and its complications makes up only a part 
of the surgery^ of geriatrics. This small series 
of 93 patients with acute cholecystitis repre- 
sents rather well a common problem today. 
They should be regarded with great care. 
Preventive surgery should reduce their num- 
ber, i.e., the surgical treatment of biliary' tract 
disease in the earlier decades when acute 
cholecystitis represents an early phase of the 
disease. If our contention is correct, a dele- 
terious effect upon the vascular system may 
be interrupted. 


CONCLUSIONS 

1. Acute cholecy'stitis occurs frequently 
enough in patients over 50 years of age to 
warrant special consideration by' physician 
and surgeon. 

2. In this group -of patients acute chole- 
cystitis may' well be looked upon as a compli- 
cation of a disease of long standing. 

3. The incidence of organic disorders, and 
in particular those of the vascular system, is 
higher in patients with, than in those without, 
biliary tract disease. 

. 4. Acute cholecy'stitis in patients over 50 

years of age requires urgent surgical considera- 
tion. 

5. The trend of our population toward the 
older age groups indicates that we may an- 
ticipate an increasing number of these geri- 
atrical problems in the practice of surgery'. 

6. The recognition of the extent of the 
clinical problem involved in the care of these 
patients, the employment of adequate but 
conservative surgical therapy', and the accord- 
ing of proper attention to the vascular system 
should contribute to a further reduction of 
the mortality' rate. 
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RITCHIE: 


CONGENITAL CLEFTS OF THE FACE AND JAWS 


Up Celsssa 



In tJrf'M 

Vth 



’>*• It t*'*'** 


SPECIAL EXAMINATION 


GROUP 2. PRE-ALVEOLAR (ft— «•> CLEFT. (Up deft. Proctsa normal). 

MUtml. Rfeht jComrlrtc (Orfl Mtra* MJU«K 


. ll^CmjHCLC VwiCiS. CXLC.IW — — 

1 1r complete (Dees not extend into nostril) . 
L*f t (Complete - 


2 Median (mre) 

3. Bilateral. Right 


1 Incomplete - 
Complete. — 
(Complete..— 
.Incomplete— 


Incomplete- 


j^ftlCcmpIrtc- 
1 Incomplete— 


Describe nostrils — — ; 

NOTE- If associated with palate cleft, also fill h GROUP 1 1 form. 


CROUP II. POST-ALVEOLAR CLEFT. (PsUtccWt. Prows norrol). 


1 Soft Palate. Extent in thirds 

2 llanl Palate Extent in thirds-. 

Situation and attachment of septan. — — — 

Measurement cf widest portion of deft — — -■ - — 

Palatine arch. High. Low. 


NOTE- If associated with lip deft, fill in GROUP 1 form. 


Pnxrn usd 
Colncrc 


*«V M 



v If 

D.*- to 


*« v « 



l« tVf»» 


GROUP HI. ALVEOLAR CLEFT. (Follows incisor futures). 
1 . UnilateraL 


PROCESS. 


Cj.v, (Complete (deft extends through alveolar process) 

K *■ 1 1ncomplete (Cleft does not extend entirely through process) 


LfH (Complete - 
• Incomplete 


PALATE. Unilateral 

Complete . 

Pa’atine arch — — 

LIP. Unilateral — 

Complete ■ — . 

2 Median (rare). Complet 


— _ Bilateral — — — 

— Incomplete 

Bilateral — 

Incomplete , 

- Incomplete.— 


Normal 


Low. 

Median. 



jr,V W\ ^ 



D-»* to CW-* 


BilateraL 

PROCESS. Right I Complete — 
• Incomplete— 

PALATE. Ri t ht 

Palatine arch„ 


Left 


Left (Complete— 


l Complete — 
) Incomplete— 


(Complete — 
1 1ncomplete - 


— High- 


• Incomplete— 


* | Norm! 


UP. Right 
Locate any rudimentary structure— 
Note projection of premaxUlx- 
Note rotation of premaxilU- 


Left (Complete— 


/Incomplete- 


Situation and attachment of nasal septum- 
Measurement of deft at alveolar process- 


Measurement of widest portion of palate cleft— 



If previous operations performed elsewhere, give dates. 
Fill in original condition on pro per group form. 




. No 


No 


No- 


Nn_ 


No 

Phonographic speech records. 

No 

Dste - 

No— 


Fig. i. The reverse side of the record chart is reprinted for the convenience of the 
reader who may not be familiar with the terms of the description of the cases which are 
recorded, not as harelip and palate cases but as a series of congenital clefts of the face 
and jaws. The clefts are grouped on the alveolar process as to the position of the clefts 
in relation to a normal or a cleft alveolar process, thus developing a name for the case 
as a whole, to indicate the position and combination of the clefts present in that case. 
The arrangement of the diagrams and literal translation between them was made by 
Dr. John Staige Davis. In 16 years of use but one change from the original has been 
made. In the “Group III, Alveolar (process) Cleft” cases, in both the unilateral and 
bilateral combination, about 10 to 12 per cent of the cases have a normal hard and soft 
palate, so the word “normal” has been inserted in the palate description. 





Fig Fig 3b 


He 2 a, The case with a mere marking of the lip is 
usually advised against operation, as that case presents a 
minimal cosmetic deformity with no dysfunction But 
w hen the line is depressed or becomes increased in depth on 
motion, the deformity should be corrected, because if the 
explanation of the defect is accepted, there is ei ery expecta 
tion that the deformity w ill increase in degree on growth of 
the child With the embryology, anatomy, and physiology 
of the lip tissues in mind, it can fairly be said that in this 
case the condition is due to the fact that the superficial 
strata of the muscle bundles in the body of the lip hare 
failed to complete their migration and thus do notinterdigi 
tate with their fellows on the opposite side, but instead are 
attached to the skin and when contraction occu rs the line is 
depressed Of course, it is not surgically possible to identify 
the muscle elements, but they can at least be apposed in 
the line or curve of their action Freehand incisions made 
on each side of the skin cleft and remoial of the skin in- 
volved exposes the body of the lip Interrupted stitches are 
inserted on one side at a tune, deep enough to include the 
exposed body If the exposed bundles are found to be con- 
tracted under the skin, they are defined by gentle under- 
cutting of the skin sufficiently to include them in the stitch 
and are pulled out with a hook to insure their inclusion in 
the bite of the stitch Such a procedure offeods a funda- 
mental principle in w ound suture, vu , layer senes suture 
of the tissues, but it is done here because I believe buried 
sutures in the body of the lip should not be used This opin- 
ion may be modified in the future, because there are several 
materials now being presented as nonimtating, but I can 
state from experience that buried catgut may be a cause of 
later trouble This case is offered as a mode! for the repair 


of any lip, as it illuslrates the normal formation of the bp 
and all 1 did was to complete the job by a simple surgical 
procedure Creat care must be taken in the exact placing 
of the stitch at the mucocutaneous vermilion border <ree 
Case 2). b, Shows a loluntaiy contraction, outlining 
clearly the musculature of the lip, and points of denudation 
art definitely made Please note the V-shaped depression in 
the lip at Ihe base of the noslnl The same picture can be 
obtained by electrical stimulation while the baby is asleep 
c. Please note the line of the 1 ermibon border, the oblique 
direction of the suture line, the eiersion of the lip, which is 
quite similar to the lower lip 

lig 3 Group I. Preaheolar process deft Right in- 
complete 

Inthiscase there is no maikmgon thehpexcept a notch at 
the vermilion border, w bich means that the superficial strata 
of the orbicularis oris haiemterdigitated.but the bundles m 
the body ol the lip and under the mucous'membrane are 
apart, causmg a thin hp at this point without much cos- 
metic deformity, but with definite dysfunction of the bp 
The ends of the bundles can be denuded from the mucous 
membrane side but the approach and suture are awkward 
It requires a bit of surgical courage to break the bp down 
and pay the penalty of a skin scar, but since precision is a 
prime principle, this w as done \\ hen the body of the tip is 
thus denuded it is possible to put the muscle stitches in 
from the mucous membrane side and thus exclude possible 
stitch marks By so doing the deep stitches can be re 
morrd and this excludes any worry about buried stitches 
This case illustrates the care necessary in suturing the ver- 
milion border Note the outlines of the pcolabium of the 
embryonal frontonasal process in photograph at left and 
its postoperative aspect in photograph at right 
hig 4 Group 1 . Prealvtolar process cleft Left incom- 
plete a, The description of this case must be written in on 
the chart, to describe the fact that the cleft is incomplete 
above and complete in the lower two- thirds, and a drawing 
made on the diagram \\hiie cases as in Figures 2 and 3 are 
not so common, this degree is most frequent It is not my 
intention to repeat aforementioned studies and conclusions, 
but in looking at this picture, the temptation to analyze the 
conditions here present is too great to resist In the lower 
two-thirds of the left side of the lip, the skin, body, and 
mucous membrane are entirely apart In the upper third 
the skin and mucous membrane have contacted, but the 
body of the lip 13 thinner than normal, a condition similar 
to that in Figure 3 The nostril is (latter than that on the 
right side The aspect of the nght nostril and right side of 
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the lip is that of a normal lip. This is explained by the fact 
that the muscle elements on the right side have migrated 
from their origin in the platysma, up the soft tissues of the 
right maxillary embryonal process, proceeded through the 
prolabium of the frontonasal process and appear at the 
cleft margin in position to interdigitate with the fellows of 
the maxillary process which is out of contact. The outlines 
of the skin of the prolabium, which, of course, has a differ- 
ent origin from that of the sides, can readily be made out, 
with a normal vermilion border on the right, while at the 
deft margin it is indicated by an obtuse angle. The tissue 
on each side of the cleft appears equal in length and bulk, 
and the obvious thing to do is to denude the bodies of the 
lip and sew them together as they lie, the same problem as 
in Figure i. b, There is a margin of personal interpretation 
of the result of electrical stimulation. On the combination 
side it is constantly evident. On the side out of contact the 
bundles often appear bunched and the lower point of con- 
tracture not so definite, particularly if the tissues have been 
handled and because the immature muscle bundles tire 
quickly. When uncertain the tendency' is to ink a mark too 
close to the cleft, and an angle appears in the vermilion 
border, as in this case. The angle is entirely superficial, but 
a result of more severe degree may give still a picture of 
cleft Up at this point. On the contrary, if the denudation is 
made too far out and the muscle stitches not precisely and 
symmetrically placed, the side out of contact is displaced 
downward and a staggered lip repair is obtained. Such re- 
sults are purely technical failures and have nothing to do 
with surgical principles of the cleft lip operation, because in 

GROUP n. POSTALVEOLAR PROCESS CLEFT 
THE GROUP II CASES 

This is Dr. Sherman’s term of description 
for the case in which the deformity is behind 
a normal process. The incidence is somewhat 
confused, because this condition may come in 
for correction at any time of life, -whereas in the 
group I and group III cases, the deformity is 
readily apparent, and advice is sought at, or 
soon after, birth. Approximately one case in five 
can be accepted as almost right. This case has 
been described as an incomplete or simple cleft 
palate, because the alveolar process is normally 
formed, but it is a cleft palate case. A great 
part of the literature is composed of discussion 



this case it is evident that the body of the lip has healed, 
and the right and left facial expression groups have been 
co-ordinated. 

Fig. 3. Group I. Prcalveolar process cleft. Left incom- 
plete. a, This degree has been described as incomplete — a 
simple harelip — but with the muscle theory' in mind it is a 
complete cleft, as there is no muscle contact anywhere 
along the line. This form of lip cleft is historically interest- 
ing, because it is the model upon which are drawn the lines 
of incision of the original Mirault operation. When I was 
groping around, trying to follow set operations, I noted 
that, with this operation, the best looking nostrils were ob- 
tained, and I never knew why, but the reason now is readily 
explained by the fact that the curved sweep of the upper 
part of the incision would denude the upper bundles of the 
orbicularis oris, remove the overlying epithelial tissue, and 
thus accomplish empirically what I have gone to such 
lengths to prove is a necessary step in the repair of the de- 
formity. The technical steps in the repair of this lip are 
briefly repeated: The demonstration of the position of the 
active tissue, symmetrical denudation and suture side to 
side as in Figure 1, taking cognizance of the principle of 
layer series suture by placing the deep stitches from the 
mucous membrane side to include the muscle bundles and 
out fold the mucous membrane, which, with interrupted 
stitches in the skin, sutures three kinds of tissue with only 
two forms of stitch and thus meets the fundamental prin- 
ciple in wound repair, b, The only difference between this 
lip and the complicated picture of the group III lip is in the 
matter of degree, due to conditions outside of the lip itself. 

of the relative merits of various technical pro- 
cedures called cleft palate operations, -which 
are, it seems to me, presented without regard 
to the form, degree, or association with other 
clefts which may be present in the case. 

The group II cleft palate has been brought 
into the limelight in the past few years by Dr. 
George Dorrance of Philadelphia, who offered 
the push back operation, which was based on 
the belief that postoperative speech defect 
was due to a short palate, and that this defect 
could be overcome by raising the hard palate 
tissues in the form of a delayed flap, at one sit- 
ting, and then later attaching the forward 
margin of the mucoperiosteal flap to the hori- 
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Iig 6a. Fig 6b 


Hg 6 Group II Postal vtokr process cleft Soh pal- 
ate only. 3. There is no formal diagram for this degree and 
the description must be written and draw n in The condi- 
tion appears only occasionally and is usually overlooked or 
considered so minima! that no particular attention is paid 
until the patient develops a speech defect The apparent 
deformity is t ha t of a uvula cleft * hich in itself is of no con- 
sequence, but the presence of a clef t uvula may be and usu 
ally is an indea that the muscle bodies ol the soft palate are 
apart in various degrees, up to complete failure of contact, 
causing a transparent soft palate, the so called submucous 
cleft palate It requires some courage to break the palate 
down, find the muscles, and make a formal repair. This 
was done and the postoperative improvement in speech in 
this case w as remarked by the w hole hospital This condi 
tion in the soft palate is comparable (0 (hat in fig jam 
the lip, 1 e , failure of complete muscle contact, b, The 
superficial stitches come out in the food and it is only neces- 
sary to remove the deep stitches about the fifth or suth 
day. The soil palate at rest hangs down at an appreciable 
distance from the pharyn* The space can only be con- 
tracted by muscle action The ability of this boy to speak 
depends upon the ptoper union of the two halves and 
whether the muscles of the soft palate are hooked up with 
the superior constrictor of the throat If they are not 
united then be will have a curtain soft palate, without ac- 
tion or function 

zontal plate of the palate bone, thus bringing 
the soft palate into contact w ith the pharyn- 
geal wall. Barrett Brown, of St Louis, has fol- 
lowed up this procedure with several further 
technical suggestions. My difficulty has been 
in selecting the case and deciding to do the 
operation, for the reason that I have not ac- 
cepted the plans as primary procedures, be- 
cause over many years of observation I think 
I have obtained equal results by much simpler 
operations, paying particular attention to the 
severing of the soft palate from the bone and 
to the suture ol the musculature of the soft 
palate In discussing the cleft palate opera- 
tions, I have selected four primary case condi- 
tions to show that, because the process is 
closed, there is always a picture of a median 
cleft, which clinically supports the embry o- 
logical fact that the hard palate is formed from 
the sides, and that the median process which 
is so important in the process and the lip is not 


a part of the hard palate All cases in thi-. 
group have the same form of median cleft, 
with equal tissues on each side. One case dif- 
fers from another in involvement antcraposte- 
riorly, and this runs from a cleft in the uvula 
to the anterior palatine foramen. Look at 
Figures 6, 7, 8, 9, and 10. They are all median 
clefts. The obvious thing to do is to move the 
tissue s to the midline and sew them together. 
The pioneers recognized this and there has 
come down to us an operation which is now 
classical, called the Langenbcck or Warren 
Langenbeck This, of course, is simply a lat- 
eral sliding flap of the mucopcriosteum of the 
hard palate, mcsially sutured, plus the median 
suture of the soft palate. Objections to the 
operation on the hard palate have long been 
recognized and these objections have been 
used in support of the many substitute opera- 
tions which have been offered. Even Dr. 
Brophy used the sometimes necessary lateral 
incisions to the support of his compression 
methods applied to the upper jaw, although I 
have failed to sec any suggestion of the com- 
pression methods being used in the group II 
cases. 

Professor Veau, the master French surgeon, 
discussing the “division palatine,” succinctly 
states his objections to be that the elevation 
and suture of the mucoperiosteal flaps leaves a 
blind space between the flap and the bone for 
the accumulation of blood clots and nasal dis- 
charge, with a chance of infection and scar 
formation, and that lateral incisions do not 
alw ays heal and may heal by scar formation. 
This is an objection made by the dental sur- 
geons, with which I heartily agree, but I wish 
to add one objection which is the most impor- 
tant of all. The classical W’arrcn Langenbcck 
operation is just too much surgery to be done 
at one time. It was based on the whole palate 
theory and failed to recognize that it consti- 
tuted two operations dealing with tissues en- 
tirely divorced in anatomical structure and 
function Almost all of the operations deal 
with the hard palate, and there has been so 
little said about the soft palate Professor 
Veau has recognized the importance of the 
tensor palati by his submucous wire placed to 
include it Waidill has made a beautiful ana- 
tomical study to show the contact of this mus 
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Fig. 7a. Fig. 7b. 


Fig. 7. Group II, 1/3. This degree is most important, 
and I propose to relate in detail my experience in the care of 
this case, because so many points are brought up which are 
so often discussed in the literature: (1) The incidence is 
high. (2) I have found that in many cases the cleft in the 
bone is further forward than appears in the soft parts. 

(3) Over the cleft in the bone the tissue is no more than 
mucous membrane, so very thin and delicate that failure to 
recognize this fact may be followed by failure of union. 

(4) The surgeon has so many operations from which to 
choose that he may be confused — (a) the soft palate may 
be denuded as it lies, by removing a strip of mucous mem- 
brane and the bared muscles sutured; (b) follow the plan 
elaborated in the next case (Fig. S); (c) follow the push- 
back operation of Dorrance in two sittings; (d) follow the 
plan of Barrett Brown, in one sitting. This girl was 5 years 
old, well within the age limit for the push back operation 
and the degree of the cleft meant that the greatest distance 
in backward displacement could be obtained. This opera- 
tion was performed by elevating the hard palate flaps, rup- 
turing the posterior palatine arteries and replacing the flap 
in its original bed. Following this, she developed a middle 
ear condition, which is no objection to the operation, as it 
may occur after an operation of any kind. She did not re- 



Fig. 7c. Fig. 7d. 


turn for 2 years. At the age of 7, at which time picture b was 
taken, I found that the mucoperiosteal flaps were twice 
the thickness of the original state, that the blood supply 
was so luxuriant as to be a matter of concern during the 
operation. It was controlled in this case by infiltration of 
adrenalin, 3 drops to 1 ounce of saline. The flap was so 
thick that ordinary sutures would not hold it to the bone, 
so I perforated the palatine process with wire, anchored it 
over a Brophy lead plate and held it with perforated shot. 
Then the soft palate was done, i.e., I did two operations at 
one time. On the sixth day, picture c was taken to show all 
stitches holding. Two of the deep stitches were removed, 
but such was her resistance that the removal of the last 
stitch was postponed until the next day, at which time, 
with all the operations and treatment, the little girl was in a 
frenzy. But I persisted in the removal and simply tore the 
wound apart, as shown in d. Here is an illustration of 
a failure which was due to a mechanical separation of the 
wound, without loss of tissue and it is offered as a caution 
for care in the removal of stitches. In spite of the fact that 
the hole in the soft palate will be nearly closed by con- 
traction, it will be necessary to break the palate down, 
find the muscle, and perform a formal repair, as depicted 
in Figure 6a and Figure 6b. 


de with the superior constrictor of the pharynx 
at the hamular process but most operations on 
the soft palate, as I interpret them, fail to rec- 
ognize the fundamental principle in wound su- 
ture, i.e., series layer sutures. The soft palate 
is repaired in the same way that I used to see 
laparotomy wounds sutured, with the Peasley 
needle. Through-and-through stitches will 
contract an}' denuded surface. Robert Ivy, of 
Philadelphia, has recently quoted Axhausen 
in a procedure in which the pharyngeal mu- 
cous membrane of the soft palate is sutured, 
the muscle bodies united by buried catgut 
stitches and then the oral mucous membrane 
approximated separately, which is exactly 
right. I fear the buried muscle stitch and be- 
lieve some tension stitch should be used, be- 
cause as soon as the muscle bodies are united, 
contraction takes place and pull against the 


muscle stitches occurs. I favor removable 
stitches used in the form of a vertical mattress 
or of a figure of 8, i.e., the small and large bite 
stitches supplemented by single stitches in the 
mucous membrane, beginning on the oral side 
and carried around on the uvula to the nasal 
mucous membrane side, ending up at the pos- 
terior pillars. Precision is essential or one may 
get a postoperative result similar to the con- 
genital condition shown in Figure 6a or a com- 
plete failure as in Figure 7b. To fill the dead 
space between the bone and the palate flap, 
Professor Veau has suggested the use of the 
mucous membrane of the vomer, which is used 
in the form of a flap dovetailed under the mu- 
coperiosteum of the hard palate, thus filling 
the dead space. This flap so used closes up the 
nasal canal, but it does not close the cleft pal- 
ate, to complete which it is necessary to suture 
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Fiff 8 Croup II Postalveolar process cleft, a/3 The 
cleft in the horizontal plate and the palatine process is most 
evident. This is the easiest palate to do and w ith a mini 
mum amount of traumatism There is little to be gamed 
by a push back The mucope nos teal flaps may be raised 
from the cleft margin \\ hen this is done, the mucous mem- 
brane attachment of the soft palate to the horizontal plate 
of the palate bone is definitely demonstrated and easily 
sex ered, a necessary step and one I have used from the test 
palate operation I ever did The ends of the tensor palati 
are positively identified and thus can be precisely sutured 
The objection to denuding the soft palate by transforation 
is that the tensor palati may or may not be evident But 
contrary to the lip, in which no separate muscle bundles 
may be found, here there is an easily identified muscle, the 
suture and union of which are a crucial step in the repair 
Should a failure of union take place there ts still a cleft pal- 
ate, and complete function cannot be expected Lateral 
incisions may or may not be required, but they are usually 
used, because by so doing it seems to me that I accomplish 
to some degree at least the purposes of the more extensive 
push back By far the most cases, by this simple procedure, 
obtain the aspect of a normal palate This patient is now a 
beautiful girl of 16, w ho fully enters the social group of her 
age, has developed a fine singing voice, and who takes part 
in school operettas and plat form speaking, so 1 believ e that 
the steps of operation as outlined are primary procedures, 
and should a result be less satisfactory than in this case, 
recourse may be had with gratitude to the more extensive 
operation of the push back and its modifications This girl 
has been recently checked up on speech according to the 
plan developed by Dr Wallace Ritchie Tbis test was done 
in the presence 01 a group of the family and office members, 
with instruction for each one to indicate even the slightest 
divergence from the normal There were no comments, 
with the conclusion that her speech w as absolutely normal 
To me she is the support of everything \ have said about 
the reconstruction of the palate b, The spot in the picture 
on the soft palate is not a bole, but mucous membrane 
humped up into a red spot The uvula looks like the one in 
Figure 6a, but of course is only a technical defect, in that 
the halves are staggered or the stitches pulled out This 
condition has absolutely no effect on her speech 

Fig 9 a and b Croup II, 3/3 The cleft extends to the 
anterior palatine foramen It still has the aspect of a me 
dian deft This case brings up several problems of age for 
operation and proper operative procedure I saw this child 
soon after birth She was a very delicate child, w ith a cleft 
so wide that it seemed impossible to close. She was placed 
in the hands of a pediatrician who gave her the most care- 
ful attention, but it was not until the child was nearly 3 
years old that I obtained his permission to operate, and 
then only because of mj promi £ ethat the hard palate oper 



alion would cause no shock The hard palate was infiltrated 
with salt solution containing 3 drops of adrenalin, which 
does control bleeding temporarily. The mucoperiosteal 
flap was raised from the deft margin and the space behind 
it. and the bone was packed with a section of dental roll 
This may be an excess of precaution, but so often I see tha t 
Inss of blood iw any operation seems to be in duett ratio to 
postoperative concern The mucous membrane attach- 
ment of the soft palate was severed Lateral incisions were 
made and packed with benzoid dental cotton roll, in an 
effort to release tension on the hard palate stitches, but 
also to hold the soft palate in the backward position lat- 
eral mattress stitches were placed in the hard palate in or 
tier to bring the periosteum into contact The interrupted 
stitches were placed in the mucous membrane By so do* 
ing, the fact that the covering of the palatine processes l« 
composed of two different kinds of tissue is recognized 
Mete contact of the edges of the cfeft by a continuous or 
interrupted transfixation stitch invites defeat In6month» 
the posterior part of the healed hard palate was elevated 
and the mucous membrane of the bodies of the soft palate 
split, and the muscles sutured To carry such a delicate 
child through a repair of the extreme cleft without a hit of 
concern from the postoperative condition and with com- 
plete primary union all along the line is what I consider • 
great victory, and this extended description is purposely 
made to support the sequence of operation. This girl is now 
7 years old, very diffident, and retarded In general grow tb, 
and it is difficult to test her speech \\ hat came through 
however, has a proper sound and her mother says she is 
readily understandable, w hich is not solid evidence to us, 
but she has at least a chance to improve, because the soft 
palate is movable There w as no chance to do a push back 
because a hole in the hard palate would be left and thus 
transfer a deficit behind to owe in front Should 1 gross 
speech defect become ev ident, the tissues ire in position to 
follow the advice ol Barrett Brown wherein the mucopenos- 
teum » split from before backward, leaving a covering of 
the cleft in the bone and the oral half pushed backward to 
increase the length of the soft palate J have not done this 
but the enormous productivity of the mucopenosteum iv 
such that should occasion an«e I would have no hesitation 
to follow Brow n’» technique 
Fig 10 Group II, 3/3 This is the same case as in 
1 igure obut in the adult, w ith the same aspect of a mcriiin 
cleft The older patients, ev en w ith an extreme degree ol 
the cleft palate, depending somewhat upon the intelligence 
quotient of the case, *peak intelligibly, having, by means 
of the superior constrictor ol the throat, Incd to improve 

the speech Such acasecanbcdoneunderlocalaneslhewa 

but this case was done under general The same operation 
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Fig. na. Fig. ub. 

as discussed in Figure 9 was done, but here the hamular 
processes were fractured, a step used only occasionally and 
carefully done, because the styloid process in the point of 
contact of the tensor palati and the superior constrictor and 
a gross disturbance of the muscle position causes another 
break in the great muscle scheme of the throat. This cleft 
at the junction of the hard and soft palate measured 2 centi- 
meters, which is the widest degree I have ever found and 
one feels justified in using ever}- measure to reduce stitch 
tension. The follow-up picture is not so good, but both 
hard and soft palates united primarily. The same problems 
on future care arise as are present in Figure 9. In this a 
very intelligible speech, even with the wide cleft, showed a 
notable improvement, but an outstanding result lies in the 
improvement in morale of the patient which stimulates her 
to improve her speech. 

If surgery is ever justified on psychological grounds, it 
is in these cases of young women and men who come of their 
own volition or through some agency. Characteristic is an 
inferiority complex, and an attitude of profound unhappi- 
ness in being different from their fellows often makes an 
appealing picture. Even though the operative result may 
not be complete, the mere fact that something has been 
done and that someone has been interested in them has in 
so many cases changed the whole outlook on life. 

Fig. 1 1 . Separation of the line of suture in the palate 
may occur at any time, in any case and in any operation. 
Failure with loss of tissue is serious, through not so much in 
the hard palate. Years ago in a group II, 2 / 3, case the right 
mucoperiosteal flap sloughed out, but such is the wonderful 
recuperative power of this tissue that the loss was filled in, 
so that now, at 10 years of age, the outlines of the loss are 
obliterated. Loss of tissue in the soft palate is a tragedy, 
because this means loss of muscle elements which do not 
reform. This case is one of my cases in which the soft pal- 
ate failed, with gross loss of tissue. I shall be eternally 
grateful to Dr. George Dorrance in having the initiative and 
courage to work out his push back and demonstrate that 
these tissues may be freely mobilized to accomplish closure: 
a, is the picture after the elevation and replacement of the 
mucoperiosteal flaps, b, is the result of the re-elevation of 
the flap, and its suture to the palate bone. The soft palate 
tissues were so loose that it was possible to dissect and re- 
move scar tissue, to find and suture active tissue together, 
with a result which, with any other method, involves the 
risk of a second failure. 

Fig. 1 2 . A 16 year old girl who gave no history of previ- 
ous operation, but the condition appears so alike that in 

the right and left mucoperiosteal flaps, which 
must be sewn so that the periosteum is defi- 
nitely in contact. I do this bv using a lateral 


- -• -••r l 

Fig. 12a. Fig. 12b. 




Fig. 13. 

Figure n that I feel that someone else obtained a failure of 
primary operation. I thought I would use the technique 
which was so complete and satisfactory in a cleft of similar 
degree to that used in case shown in Figure S b. In this case 
it was necessary to make an incision at the heel of the process 
for the insertion of New’s elevator, the soft palate was then 
severed from the hone, the hamular process fractured, the 
lateral incisions extended to whatever degree is thought 
necessary. The incision was packed with dental cotton roll 
soaked in tincture of benzoin, cut to fill the incision snugly. 
The hard palate mucoperiosteum was sutured and the 
operation concluded, to be continued at another sitting, at 
which time it was found that the soft palate could be easily 
handled, the muscles found on each side and sutured to- 
gether. The result was a primary union as shown in b. 
These older cases are most satisfactory because the patient 
knows what is being done for him and is most co-operative. 
Certainly the result in this case looks better than that in 
Figure 11, and was obtained by much simpler procedures 
which are applicable to secondary repairs as well as pri- 
mary. In fact, I think I have unwittingly been doing a 
push back to some degree for many years. 

Fig. 13. In about 4 in a hundred cases, a combination 
appears in which the lip is deft, tire process is normal and 
the palate is cleft, usually in the 1/3 or 2/3 degree. The lip 
is recorded as group I and the palate as group II. The 
clefts are repaired by the steps outlined previously in these 
two groups. 

mattress stitch supplemented by single stitches 
in the folded ridge of mucous membrane. 
Mere contact invites defeat. Dr. Dorrance 
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has suggested that the mucoperiosteal flaps be 
skin grafted, a procedure -which I have not car- 
ried out, because the field seemed too unfavor- 
able for a “take.” But the Veau operation 
works, and, although it is most applicable to 
the group III palate, I have had the courage to 
do it in two year old group II, 3/3, cases, with- 
out a bit of reaction and with perfect union of 
the palate. In fact, the operation on the hard 
palatcproducesno reaction. It isonly when the 
two operations are done at one time that any 
concern is felt over the condition of the child 
or the outcome. The greatest satisfaction I 
have had is the recognition that two opera- 
tions are involved, the hard palate and the 
soft palate, but my greatest difficulty is in de- 
ciding to close them at different sittings, and 
to do the hard palate first despite criticism of 
men of wide experience. Some of my colleagues 
shudder when I reveal what I am doing. 

I think the Warren Langenbeck operation is 
a fundamental one and it is up to us to supple- 
ment it by modification of technique, age for, 
or sequence of, operation. The lateral sliding 
flaps on the hard palate, supplemented by the 
vomer flaps of Professor Veau, open up a vista 
of progress, which may end in a goal of success 
and answer the objections and erase the many 
personal opinions as to how it should be done 
and thus put a quietus on the effort to present 
some slight technical modifications, many of 
which are simply confusing to me. I have in- 
cluded in the pictures some secondary repairs 
because I have found that no matter what the 
meticulous effort, there are so many uncon- 
trollable’./ actors in the repair of deft palate 
inimical to primary union that failure may 
occur at any point or all along the suture line. 

GROUT m. THE ALVEOLAR PROCESS CLEFT 
THE GROUP III CASES 

I once tried to find some percentages of in- 
cidence of the various combinations of the 
clefts, and while there were so many factors of 
error that no exact figures could be made, the 
indications were that most of the cases come 
with cleft alveolar processes. There ate three 
subdivisions in this group, the unilateral, the 
bilateral, and case with a normal hard and 
soft palate Broadly stated around 60 to 70 per 
cent of all cases appear in this group The 
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Fig 14 Group III, lift cornpltle In ibis esse »ll the 
delta are present on the left aide, and thus the normally 
developed tissues are apart from the vermilion border of 
the lip fo the uvula a, Shows the most frequent case. The 
process cleft measures 8 millimeters The average runs 
trom 6 millimeters to n millimeters, below ta millimeters 
down to a notch, above i a millimeters up to 1 8 millimeters, 
which is the " idest cleft on my records This is the case on 
which I used to put the wires in the maxilla, with what 
seemed to me satisfactory immediate results On account 
of observation of the babies’ grow th, 1 discontinued their 
use, because I saw so many cases grow up with narrow jaws, 
and malocclusion of the afveolar process with the mandible 
Thu did not aln a>s happen, but enough cases of gross sur- 
gical deformity occurred to lead me to discontinue such 
methods in favor of manipulation and the construction of a 
movable active lip, which, by its action, exercises an enor- 
mous influence, not only on the process, but on the whole 
bony structure of the upper jaw . If by thumb pressure on 
the premaxilla, which is seen peeping out from behind the 
prolabmm, the premaxilla can be brought down to the 
maxilla out of contact to 4 millimeters or less and the lip 
dow n over it, it is a constant observation to show the proc- 
ess closed by the time the stitches are removed from the lip 
This happened in this case, because the premaxilla had 
bealed on to the right maxilla quite symmetrically fn the 
curve of the whole process b, The postoperative picture 
as the baby left the hospital, with the vermilion border 
well aimed, eversion of the mucous membrane and the floor 
of the nostril made with some irregularity of the left lower 
cartilage of the nose This baby is a complete case, with 
primary union in the hard and soft palate, done in exactly 
the same way, as outlined in the group II cases The proc- 
ess is closed and the Up has hardly a perceptible scar 

process cleft cases show the greatest variation 
in development and position 0/ the frontonasal 
process The maxillary processes, right and 
left, appear to be normally developed. In the 
bilateral clefts the degree of projectional dis- 
placement of the premaxilla and prolabium 
give a great variance to the picture of the case. 
In the unilateral case, the pivotal anti rota- 
tional displacement of the premaxilla, healed 
normally to one or the other maxillary process 
gives the degree of the cleft, which in turn 
gives the great variation in the picture of the 



66 3 


RITCHIE: CONGENITAL CLEFTS OF THE FACE AND JAWS 



Fig. 15. Group III, unilateral, left. This shows a case 
similar to that in Figure 14, but here the premaxilla has 
healed on to the right maxilla, with a definite degree of pro- 
jection and rotation. I saw this baby at birth and put on 
adhesive straps extending outward on the cheeks and in- 
corporated in the straps a rubber band, intending to get 
continuous traction in the curve of the normal process. 
The plan had some effect in narrowing the cleft to a point 
illustrated, a, but it was not complete. It was the same re- 
sult that I obtained when I was using wire. Nothing really 
happened until the lip was done. At 6 months this case 
was manipulated and the lip done over a 4 millimeter cleft, 
with closure of the bone cleft, b, The lip looks about as usual, 
but the nostril is too wide open and the alar end of the car- 
tilage too low. This boy is growing up with a flaring nostril, 
not of severe degree, but not perfect. This is also a com- 
pleted case, with primary union in both hard and soft 
palate. The only question involved is the development of 
the nose. 

Fig. 16. Group III, unilateral, right complete. Thiscaseis 
the reverse of that shown in Figure 15, with the same dis- 
position of the tissues, except that the premaxilla has healed 
to the left maxillary process, in a position of at least 45 de- 
grees’ rotation. The outlines of the prolabium are not so 
definite. By reason of the rotation the columella is also 
decentralized. The nasal cartilage is extremely flattened. 
There is here also a choice of the preliminary use of wires 
and plates to close the process cleft forcibly, or the manipu- 
lation of the premaxilla and the reconstruction of the lip 
and nose, or the use of the vomer flap on the hard palate to 
be followed by the lip repair. The latter plan seems now to 
be popular and I have done it with varying ease and satis- 
faction, usually depending upon the degree of the process 
cleft. Such a procedure means two operations at one time. 
Since I believe that the use of the vomer flap is an accessory 
step in the closure of a hard palate cleft and can in no way 
substitute the median suture of the mucoperiosteal flap, 
and since I believe that a movable, functioning lip is essen- 
tial to future growth, my tendency is to take the spring out 
of the bones, reduce the process cleft as far as possible and 
build the lip over it to complete the closure, b, This was 
done in this case. The operation of mobilization of the tis- 
sue, the muscle suture of the body of the lip, the construc- 
tion of the nostril, and the centralization of the columella all 
require time and any extension of the operation seems to 
me to invite trouble. For these reasons I have often put 
off the vomer flap until the hard palate operation. Both 
the vomer flap and the suture of the mucoperiosteal flaps 
can be carried out at the same sitting without causing 
any shock. 



Fig. 17a. Fig. 17b. 


Fig. 17. Group III, unilateral, right complete. Another 
case similar to that in Figure 1 5. The degiec of the process 
cleft is entirely due to the pivotal displacement of the 
frontonasal process and of course, the left maxilla in this 
baby is displaced outward secondary' to the position of the 
vomer and premaxilla. To move the premaxilla and the 
whole maxilla requires positive force, and in a 14 millimeter 
cleft it is never complete and has a tendency to spring back. 
I have faithfully used outside force, by adhesive straps and 
rubber bands, and a suggestion made by Dr. H. R. Allen of 
Indianapolis in which a clock spring instead of the rubber 
bands is incorporated in the adhesive strap. 1 have been 
able to gain as much as 6 millimeters, but there never was 
complete closure by such methods. So tragic were the late 
results in those cases where I used direct force through wire, 
that I have promised myself never again to insert them in 
the upper jaw, but I have wondered what penalty would be 
paid in putting in some material to hold the premaxilla 
down until the lip was done. Of course, such a wire or silk 
worm would encircle the premaxilla and thus possibly in- 
hibit circulation to the front incisors and interfere with 
their normal development. When I first suggested the cir- 
cular wires applied in the curve of the process, Dr. W. H. 
Logan of Chicago made this criticism and I am able clini- 
cally to support his contention. 1 believe it better to take a 
chance of manipulation of the premaxilla and lip repair. If 
the process cleft is not closed, it is possible later in life to 
insert a lateral incisor, which so often comes in deformed 
anyway, b, Compare this nostril with that shown in Fig- 
ure 17 a. The cartilage is nicked, the floor of the nostril was 
better than the picture because it was not cleaned off. Can 
anyone explain why in one case the outcome is acceptable 
and in the other deformed? 
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Fig t8a Fig 1 8b 

Fig 18 Croup III, left complete. Secondary repair 
The muscle theory repair o{ the bp fits perfectly into the 
secondary repair of the lip a. Shows an incomplete re 
pair with * flaring nostril, no floor to the nostril, a notch 
at the vermiltoti border, and what looks like the result ot 
the old harelip operation To present such results many 
operations have been devised The lip must be broken 
down and the scar tissue removed to find the ends of the 
active tissue and the technical steps followed as outlined in 
figute 1. 

Fig 19. Group III, right complete This case is in- 
cluded because the girl shows unacceptable results in both 
the bp and hard palate Her chart shows originally a 10 
millimeter cleft process and a 14 millimeter measurement 
at the junction of the hard and soft palate The process 
was manipulated and the lip done She was quite sick, the 
upper stitches of the lip became inflamed and the wound 
separated The lower stitches of the lip pulled, with the 
resulting deformity of the nose and floor of the nostril and 
the red border included in the lip wound, a condition simi- 
lar to that in Figure 18a So concerned were the lanuly 
that she did not return until 5 years of age. The process 
cleft was closed and the front incisors appear normally 
placed The measurement at the hard and soft palate was 
now 10 millimeters, i c , in the interval, by waiting, the lis- 

palate, while in the lip the width o! the deft is 
entirely secondary’ to that of the process deft 
The picture of a median cleft palate is lost, al- 
though in the bilateral case it is often evident 

While the lip and palate problems are pres- 
ent, they are in more extreme degree than in 
group I and group II, but added to them is a 
bone cleft around the proper care of which has 
raged the greatest diversity’ of opinion In 
fact, the group III, unilateral, being the most 
frequent combination of the clefts, has been 
the subject of most of the literature This 
case has been called the single complete hare 
lip and deft palate, which fairly describes 
most of the cases. This description puts the 
alveolar process into the palate, and the treat- 
ment of this deft has been included in tbe pro- 
cedures called cleft palate operations The 
embryology indicates, however, that the alve- 



Fig 19a Fig 19b 


sues of (he hard and soft palate were brought 4 millimeters 
nearer to each other, either by grow th or indirect pressure 
of the coordinated expression muscle groups, ot simply hy 
weight of the soft tissues of the upper jaw, or all these fac 
lors together. 1 have seen this occur quite constantly, and 
if others support the observation it may be an argument in 
support of Dr Dorrance’s opinion that the cleft palate 
should, not be repaired until tbe age of 4, 5, 01 6 jean, 
at which age it would be expected that tbe maaillae are 
fixed and set to resist any possible effect of scar formation 
or contraction on their normal growth and thus meet the 
objection of the dental surgeons At this age also it may be 
reasonable to do both hard and soft palate operations at 
one situng, as w as done in this case The Veau flap would 
be difficult to cut, if not impossible in this case In 19b, 
the hard and solt palale closed primarily, Tbe hard palate 
shows the projecting ridge built up by the lateral mattress 
stitch used to bring the periosteum in contact Thu usu 
ally disappears as in Figures 6, 7, and 8, but once in a while 
it stays nuh no disability except that of a cosmetic de 
formity The soft palate u long, flexible, and has perfect 
function for speech This w as a public case and such w as the 
attitude of the family that it is difficult to get them to con 
sent to further surgery, but I predict she will Come of her 
own volition later to have lip and nostril corrected 

olar process is formed in relation to the lip, and 
therefore the care based on the idea of a tv hole 
or complete deft palate is an incorrect premise. 

Because of the fact that the process cleft 
was evidently in the bone, the idea was car- 
ried to the whole palate, and since bone is the 
most resistant of all tissue, some kind of force 
is necessary to move it Hence there appear in 
the literature many plans, all collected by Tor- 
rance in a chapter called "Uranoplasty by 
Compression Methods ” The late Dr Brophy 
was the outstanding sponsor of the use of com- 
pression methods and his ingenious plans are 
given in a special chapter in the "Operative 
Story of Cleft Talate ” So influenced was I by 
his theories, arguments, and practical experi- 
ence that I undertook to follow his suggestions 
and I have not yet recovered from my sur- 
prise that the cleft palate was not dosed, and 
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Fig. 20a. 

Fig. 20. Group III, with a normal palate. In about to to 
20 per cent of the cases there is a case of cleft lip, a cleft 
process, and a normal hard and soft palate. These cases are 
the clinical support of the embryological factthatthe alveo- 
lar process is not a part of the palate, but has a definite 
origin of its own, and is formed in relation to the lip. In 
most of these cases, the alveolar process cleft is not wide 
and the case often presents the problems of group I, pre- 
alveolar cleft, but on about 4 occasions I have had a case in 
which an apparent overgrowth of the premaxilla presented 
an added problem in repair. I present this case because it 
brings up a problem once discussed in the literature— the 
removal of the premaxilla. In a, it is to be observed that 
the processes of the right and left maxillae are near together 
with only a small triangular space between them, in perfect 
shape and position to receive the premaxilla, had it not 
been so large and so projectionally displaced. This trian- 
gular space is only evident in this combination of the clefts. 
In the embryology apparently the fore part of the palate is 
filled in, not by mucoperiosteum, but by tissues developed 
in the frontonasal process, which is another argument for 
the Veau vomer flap. Clinically I have found that the 
vomer flap is most satisfactory for the forward third of the 
palate, but if the flap is used as a lining for the mucoperios- 
teal flaps, it should be carried back as far as possible, which 
I think is all right, provided the mucoperiosteum is sutured 
at the same time. Unless this is done in the hard palate and 
the operation continued to include the soft palate at the 
same time, it is impossible at a later date to sever the soft 
palate from the horizontal plate of the palate bone without 
disturbing the vomer flap, and in some cases I have had to 
undo the first operation. In b, the extreme projection re- 
quires a repositioning of the premaxilla, but in this case the 
size of it was too large to fit into the triangular place, even 


Fig. 20b. Tig. 20c. 



Fig. 2od. Fig. 2oe. 


if it could be pushed back, so I decided to do the lip and see 
if the rest of the face would grow up to the premaxilla. In 
c. the result of the lip repair. Both sides were done at one 
sitting, d and e, I let her go until school age, but her de- 
formity was so terrible that I decided to remove the pre- 
maxilla and have a premaxilla built on a denture later. This 
is the only time I have removed a premaxilla, although at 
one time this procedure was advocated by distinguished 
surgeons. Of course, it should not be removed, except for 
some such reason as has been stated, e. Shows the process 
cleft still present. I have similar conditions in the unilateral 
case in which the indirect force of the lip has not closed the 
bone cleft, either due to the width of the cleft or the rigidity 
of the bones in the case, and a similar deformity is left. It 
is such observations that have led me to advise that all 
cases of alveolar process cleft be attacked at an arbitrary’ 
period of 6 weeks — at least before 3 months of age, while 
the bones of the jaw are still soft and pliable, not on account 
of the lip or palate cleft, but on account of the process cleft. 


that the main achievement was the closure o£ 
the alveolar process cleft. The hard palate and 
soft palate subsequently had to be repaired 
and, although the cleft appeared narrowed, it 
was necessary to mobilize the hard palate and 
denude the soft palate. I have found the re- 
port of no case in which the palate has been 
closed by compression methods. The methods 
incurred in my hands a penalty of overcorrec- 
tion that seemed to be a worse deformity than 
the original condition, but I still felt that some 
form of direct force was necessary’ to close the 
deft in the process and proceeded to suggest a 
plan which purported to influence this cleft. 


The results were so poor that I revised the 
whole chapter in order to pull out this part on 
compression methods. Dr. Dorrance compli- 
mented me by including the plans in his book, 
and, although I think the arguments for it are 
logical and theoretically correct, practically 
the results were terrible and I shudder to 
think of the babies whom I have subjected to 
such methods. However, the hard palate and 
soft palate techniques have held up with such 
constant satisfaction that I resubmit them. 
But should anyone be interested enough to re- 
view that part about the wires applied to the 
upper jaw, please consider it blacked out. 




Fig aia Fig nb 

Fig ii Croup III, bilateral a, In most of the cases the 
premaxilla i* centrally placed and here is the picture of the 
most frequent case 1 earl) found out that there is no mus- 
cle tissue in the prolabium, and yet in the normal lip there 
is muscle. At first I did both sides at one operation, and I 
found that I could obtain a satisfactory skin closure with 
out crossing stitches, but the results all looked to me like 
curtain hns So I decided to do one side at a time ami try 
to bring the muscle bundles to the midline of the prolabium 
and, at a later date, do the same thing on the other side, 
that is, do two unilateral lip operations at different sittings 
The attempt is made to incorporate the prolabium in the 
lip This is in direct opposition to the opinion of many sur 
geonsol wide ciperienee who believe that the prolabium is 
a part of the columella b, The result of the first operation 
on the left side, in w hich the slight rotation of the premax 
ilia is overcome by the force of muscle pull, c, The picture 
of the lip as the baby returns for the other side, after a 6 
weeks’ or a months' interval d, The lip completed, with 
the ngbt and left expression groups, if not in contact, at 
least anchored in the direction of the normal action This 
case was completed by doing the hard palate in the next 
step and then the soft palate, as outlined in the group II 

I ig ai This is another average case, with a bit more 
proiectiooal displacement of the premaxilla The pro 
labium is well developed, but does not move on electrical 
stimulation It is about the limit where it may It expected 
that the lip will completely bring the premaxilla down to 
the maxilla on cither side One may try to learn by thumb 
pressure how near the process clefts may be closed The 
trouble is that the premaulta may spring back, or if the dis 
lance is too great, a bend to the vomer ami septum occurs 
w hich may It of such degree as to obstruct the nasal chan 


Fig aie Fig aid 

nel If this occurs the vomer must be sectioned There are 
several ways, and I have tried them ail, and have discarded 
any procedure that entails removal of any part of the 
v nmer The square piece or triangular piece remov cd just 
back of the premaxilla has been discontinued became not 
infrequently this step resulted m a movable Premaxilla, but 
the mam reason w as that it caused an inhibition of growth 
and atrophy of this essential structure of a normal process 
I have cases growing up in which the premaxilla has failed 
to develop to a point that looks as though I had removed 
the premaxilla I have tried removal of a square piece from 
the middle of the vomer, and although the premaiilla de 
v elops normally there still may be free motion of it So I 
have selected to fracture the vomer about the middle, by 
reflecting the mucous membrane back, exposing the vomer 
The fracture is made with a chi*el and m as oblique a man 
ner as possible This permits sliding the forward naif back- 
wardon the posterior half The direction of the cut shall be 
|»mted formed to the deft opposite to the bp cleft which 
is lo be repaired In this case it was directed to the left 
cleft, and the right deft Im repaired b, The pull of the 
right facial group on the proiibium and the columella is well 


in contact » ilh the maxilla surely on the right side and 
almost on the left The picture shows the muscle bundles 
of the nght side tucked in under (he prolabium It is not 
possible to do this so well in sll cases but that is the pur 
po»e c. Shows the result of the second operation on the 
left side, wbtcb also completed the closure of the process 
cleft d. Shows the boy as he returns for the hard palate to 

be followed by the soft palate at a later date The pro- 
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labium has had a chance to grow. One may criticize the 
width of the nostrils and the depression of the tip of the 
nose, but there is a look of comfort which I believe is due to 
the fact that his expression group of muscles have been 
co-ordinated. 

Fig. 23. a, This case shows the extreme pivotal displace- 
ment of the frontonasal process to the right. The baby just 
missed being a left unilateral case. The not infrequent pic- 
ture of the tongue lying in a process cleft has been used in 
support of the proposition that in the etiology of these 
clefts, interposition of the tissues is a factor. In the lip the 
tissues of the right maxilla are partially in contact with the 
prolabium, with probably some muscle fibers migrated 
over, so it is quite constant to obtain some motion in the 
prolabium by electrical stimulation, b, The premaxilla is 
in contact with the process of the right maxilla, doing so by 
rotating to the right. The projection is not great and a re- 
moval of a piece of the vomer may pay a penalty of replac- 
ing the premaxilla too far back. It has now become the 
form to do the Veau vomer flap on one side and the cleft Up 
on the same side at the same sitting, thus presenting an- 
other reason for doing a bilateral lip, one side at a time. 
This reason is different from the one upon which I have 
been working, which is that I have found it the easiest and 
most direct way to Une up the muscle bundles underneath 
the prolabium and thus co-ordinate the right and left facial 
groups of muscle. In other words that the bilateral lip is 
simply two unilateral clefts in one case. In this case, I 
elected to reflect the mucous membrane of the vomer and 


obliquely fracture it about the middle with a chisel. The 
forepart of the fracture pointed to the incomplete cleft of 
the process and lip and I proceeded to do theleft lip cleft, c, 
The picture of tire babj’ when it returned for the right in- 
complete deft, with the premaxilla centered and the vomer 
rigid. The right nostril is too wide, and although the lower 
nasal cartilage is improved, it is not perfect. It is most 
difficult to line the vermilion border exactly. Apparently 
the line is perfect on the left side and incomplete on the 
right, but the lip appears normally prominent, d, The pic- 
ture of the lip and nose as the baby goes home after the first 
palate operation. The immature prolabium in Figure 23a 
has grown downward. The vermilion border of the pro- 
labium is a part of the red border of the lip. Any diver- 
gence from the normal is purely a technical result, c, The 
palate shows the result of suture of the mucoperiosteal flap 
and the complicated palate has been changed over to the 
group II, 1/3. Everything is done except the suture of the 
soft palate muscles. This was done later, with primary 
union. 

In this case the use of the Veau flaps before the premax- 
illa was centered or done in conjunction with the lip would 
have carried a risk of failure. But of course it is easy to line 
the suture of the lateral sliding flaps. I have found that the 
vomer raucous membrane heals kindly after the vomer 
fracture, but of course both operations, the fracture and the 
Veau flap cannot be done at one time, so in these extreme 
cases the problem of sequence of operation is most impor- 
tant. 


GROUP in. BILATERAL 
In these cases the right and left maxillary 
and the frontonasal embryonal processes are 
out of contact all along the line. The consid- 
eration of the subject should really begin with 
the study of them because all combinations 
and degrees of clefts in the group I, group II 
or the unilateral subdivisions of group III are 
simply exhibitions of failure of contact of these 
three embryonal processes at this or that 
point, or complete union of the normal, or 
complete disunion as here shown. With this 
picture in mind, it is possible to determine in 
any case what has or has not happened in that 
case, and with the picture of the normal baby 
in mind, one is in a position to decide what 


should be done surgically to correct the de- 
fect. Of all of the parts involved, the greatest 
variations in development and position are not 
in the lip or the palate, but in the vomer and 
premaxilla. The vomer at times is sturdy, 
again thin and wafer-like. In the unilateral 
case the vomer mucous membrane may be 
widespread, a definite structure easy to han- 
dle, or thin and delicate, difficult to handle 
without perforation. The premaxilla shows 
wide margins of projection, as in Figure 17b, 
or extreme rotation on its stalk. The pro- 
labium of the lip may be small and undevel- 
oped to a point where it seems hardly worth 
while to use it, or it may be a definite struc- 
ture with sufficient body to hold stitches. 
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Fig 14 Two cases of bilateral lip repair are compared 
In a, left, operation was directed to repair of the lip anil 
the reconstruction of the nose was secondary. In b the pur- 
pose w as reversed These a cases are presented in support 
of an observation that the repair of a complete cleft of the 
lip, both unilateral and bilateral, entails the consideration 
of two operations divorced in principle, viz , in a, an ana- 
tomical replacement of active tissues out of contact 10 the 

SUUUARY AND CONCLUSIONS 
The series of cases here presented gives one 
only a glimpse of the many combinations and 
degrees of the cleft which present themselves 
for correction. These cases were not selected 
to show good or bad operative results, but 
each case shows average degrees and combi- 
nations and in the main are presented to indi- 
cate the applicability of the classification to 
describe the case. Comparison of the group I 
and group II cases with the group III cases 
clearly supports a proposition made in 1920, 
viz., the alveolar process is a basis for the sur- 
gical grouping of these cases I believe that 
the most important requirement of progress 
in this field is some kind of nomenclature and 
descriptive terms to substitute the loose and 
indeterminate terminology of harelip and cleft 
palate which permits the same case to be de- 
scribed in several waj s according to the opin- 
ion of the observer The special term “hare- 
lip” is misleading and has fostered the pres- 
entation of operations, which, on analysis, 
are simply plastic procedures which represent 
the personal opinions of the sponsor, as to how 
the operation should be done "Cleft palate,” 
is also misleading, as its use is made to de- 
scribe a whole palate and thus fails to indicate 
the presence of several kinds of tissue. No 
direct mention is made of the alveolar process, 
the condition of which is so important to the 


lip, with function a prime purpose, and m b, a plastic re- 
pair of inactive tissues ol the nose, with cosmetic result a 
prime purpose These are surgical principles recognized 
elsewhere in the body, but ignored in this field In b, the 
surgical principle of the nose repair is carried to the lip, the 
mucous membrane of the prolabium is sacrificed, and the 
maxillary tissue sutured below the prolabium. b, is only 
one of the results of trying to place the prolabium of the lip 
into the nose 

I can show cases in which the prolabium, left in the lip, 
having no place to grow, has humped up like a mattress 
I can show cases in which the maxiltaiy tissues below the 
prolabium have grown so that the lip became inordinately 
long, but most of the b cases are curtain lips. Figure 54b 
shows the boy, showing the limit of his motion. He has a 
flap upper bp due to the fact that the muscle bundles have 
not developed, because it is repeatedly demonstrated that 
muscle tissue atrophies on disuse. In Figure 14a, I felt that 

I had a definite purpose in replacing the tissues according to 
the embryology, the position of the parts supported by clin- 
ical results in the group I cases and the group III unilateral 
cases, w bile in b I was simply doing something on my own 
hook. In a, an unsatisfactory result would be a technical 
fault In b, an unsatisfactory result would be due to a fait 
ore to recognize surgical principles Fvery evidence points 
to inclusion oi the prolabium into the Up 

case. With failure to recognize the character 
of the structures involved, we have the Lang- 
enbeck, the Lane, the Brophy, the Vcau, the 
plan sponsored by Dr. W. B- Davis, and the 
Dorrance push back operations and their mod- 
ifications for cleft palate. The presence of a 
cleft alveolar process produces a startling pic- 
ture, but I see no reason to believe that the con- 
clusions of the group I lip and their forms and 
degrees are directly due to the disposition of the 
muscle elements or the conclusion of the group 

II case, that the clefts of the hard and soft pal- 
ate are median clefts or that the character and 
texture of the tissues arc changed because of 
the presence of a factor entirely outside their 
structure. Because of the dual point of view 
oi harelip and cleft palate, I find contributors 
interested in one or the other I believe we 
should be interested in the case as a whole, to 
study it as an individual and to select a proce- 
dure which will not exceed the possibilities of 
the tissues in mobilizing and suture. I early 
decided that the way to close the clefts was 
already in the literature, and, although other 
operative steps have been suggested in the 
past few years, these newer ones, the Dor- 
rance push back and the Veau vomer flap, 
while gratefully accepted, appear to roe not 
fundamental changes, but accessory steps 
which it is possible to do, not as a rule, hut in 
selected cases, the push back applicable to the 
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group II, 1/3, case, the vomer flap to the group 
III unilateral, where it may be used for three 
reasons: to close off the nasal canal, to fill in 
the triangular space back of the premaxilla, 
and to line the mucoperiosteal flap. It is ac- 
ceptable on all counts, but the fundamental 
requirement in the repair of a cleft hard palate 
is the suture of the mucoperiosteum. In many 
technical operations a fundamental principle 
in wound repair, layer or series sutures, is 
ignored. The fact that transfixation sutures 
narrow the contact of denuded surfaces is not 
considered. This is seen in the soft palate, as 
in the Brophy operation or in the old harelip 
pin operation for the lip, wherein the contact 
of the body of the lip was narrowed and only 
mucous membrane and skin were united. Also 
in the hard palate, the flaps of which are com- 
posed of two of the most vital tissues in the 
body, mucous membrane and periosteum. 
Warren probably sewed the periosteum but 
did not mention it, and it remained for Langen- 
beck to indicate its importance. In spite of 
this, I have seen the flaps sutured in the mid- 
line with a continuous running stitch, or with 
delicate needle and suture material, which 
may or may not include both tissues. It is 
wise to be sure, because the end-on or vertical 
mattress, or better, the lateral mattress for 
one series sutures plus single stitches for the 
raised up mucous membrane are exact. Some- 
times it is overdone, but usually it smooths 
out, as in the group II palate. 

I can remember only one case in which the 
lateral incisions did not promptly heal in. Of 
course, the dental surgeons and their reports 
on the growth of the upper jaw are most dis- 
turbing about median closure of the hard pal- 
ate, and two proposals must be considered: 
first, the use of the vomer flap to line the mu- 
coperiosteal flaps, or a postponement of the 
hard palate operation until patient is 4 or 5 
years old, as so definitely advised by Dor- 
rance. At that age the maxillae would prob- 
ably be so set that any contracture would not 
influence the future growth. 

And so I conclude the presentation, feeling 
that many phases of the subject have not been 
covered and that much repetition has been 
made. It was difficult to curb the desire 
greatly to augment the number of cases shown 


because, in reviewing the records, each case 
has some special story of experience and re- 
sults. After 25 years of interest in this subject 
and the care of over a thousand of these cases, 

I believe that the future progress depends 
upon the discussion of and agreement on sur- . 
gical principles. Based on the findings in em- 
bryology, anatomy, and physiology as out- 
lined in previous discussion (5), and the clini- 
cal presentation here made, I repeat some 
principles upon which to work in the future: 

1. The approach to the subject shall be 
changed over from the dual point of view of 
harelip and cleft palate to the idea of a series 
of congenital clefts which involve the face 
and jaws. 

2. The lip cleft shall be approached as a 
break in the great muscle scheme of the face, 
which involves the consideration of two sepa- 
rate operations: an anatomical replacement of 
the active tissues of the body of the lip plus a 
plastic repair on the inactive tissue of the nose. 

3. The alveolar process is a definite entity 
of as much importance if not more so than the 
lip or the palate. It is not a part of the palate, 
so that the compression methods, such as the 
Brophy cleft palate operation, have been es- 
tablished on an incorrect premise and should 
be discontinued. The complete cleft palate of 
the literature is a combination of two clefts 
involving the handling of bone tissue in the 
process plus a plastic repair on the inactive 
tissues of the hard palate. 

4. The soft palate cleft is a problem similar, 
if not identical, with the lip cleft — an anatom- 
ical replacement of active tissues out of con- 
tact, and the cleft of the soft palate is again 
simply a break in the great muscle scheme of 
the throat. Contrary to the lip cleft, it is pos- 
sible to identify a muscle such as the tensor 
palati, the precise suture and union of which 
is a great essential to successful function of the 
soft palate. 

I early concluded 'that the muscles of the 
soft palate did not work against the bone, but 
against the tensor palati, and it made no dif- 
ference where the tissues of the soft palate 
were, so long as this muscle was united. In 
order fully to identify it I found it necessary 
to sever the mucous membrane attachment of 
the soft palate to the horizontal plate of the 



6;c 


SURGERY, GYNECOLOGY AND OBSTETRICS 


palate bone. Thus, after accepting and per- 
forming the push back of Dorrance and com- 
paring results, I think I have unwittingly been 
doing the push back for many years. How- 
ever, the point of importance is that the oper- 
ation I have been doing is applicable to the 
group III palate as well as the group II palate. 
My greatest unsolved problem is to construct 
a deformed nostril to look and grow like the 
normal one. 
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THE TREATMENT OF COMMINUTED FRACTURES OF THE 

OS CALCIS 


\V. RUSSELL MacAUSLAND, M.D., Boston, Massachusetts 


T HE problem of treating the crush 
fracture of the os calcis with displace- 
ment and comminution into the joint 
is well appreciated, as is evidenced by 
the numerous contributions to medical litera- 
ture dealing with the reduction and end- 
results of this fracture. From the many 
methods of treatment advocated as well as 
from the variable results, it may be concluded 
that no method proves entirely satisfactory in 
all cases. 

On the other hand, there is no doubt that 
definite progress has been made in the treat- 
ment of these fractures during the past decade, 
and studies of end-results show an appreciable 
decrease in both the temporary period of 
incapacity and the amount of permanent 
disability. 

In connection with the treatment of these 
severely comminuted fractures, the question 
arises as to whether perfect function can be 
restored in all cases by any method. The 
subastragalar joint involved is a weight- 
bearing joint, and the integrity of its articular 
surface is vital to the mechanics of walking. 
It is difficult to secure accurate replacement 
of the individual fragments, and in the event 
of imperfect alinement, the joint no longer 
functions properly and arthritic changes sub- 
sequently develop. Even when an apparently 
exact restoration of the joint surface has been 
obtained, arthritic changes develop as the re- 
sult of periarticular damage and from bearing 
weight on the roughened joint surfaces. An- 
other factor to be considered is that these 
fractures occur almost exclusively in working 
men, many of whom before sustaining the 
fracture have a “wear-and-tear” arthritis. A 
perfect recovery cannot be expected in such 
cases any more than in severely comminuted 
fractures of the ankle or knee-joint that are 
complicated by arthritic changes (Figs, r 
and 2). 

From the MacAusland Orthopedic Clinic. 


At the present time the methods of treat- 
ment in use range from simple immobilization 
without reduction of the fracture, through dis- 
lodgment of the fragments by manipulation or 
by a crushing force and molding of the frag- 
ments into position, through traction meas- 
ures, to operative reposition or early arthrode- 
sis. Plaster fixation alone is no longer con- 
sidered an efficient form of treatment, and the 
great majority of surgeons are of the opinion 
that an attempt should be made to reduce the 
fracture. A survey of a series of cases that 
were originally treated by plaster fixation, and 
years later were seen at our clinic, showed 
clearly the inadequacy of this treatment. 
There were 43 fractures in the series. All 
patients, with the exception of a few who had 
a solid ankylosis of the subastragalar joint, 
were permanently disabled. The deformity 
persisted, the os calcis being shortened and 
broadened and pulled upward. The patients 
complained of sore, painful, and tender feet 
and of restricted motion. Not one of the 
patients had been able to resume his former 
occupation, but several were doing a lighter 
form of work. 

Reduction by manipulating the foot over a 
vertical bar and molding the fragments into 
position (Yoerg) may be difficult because of 
the great force required to free the fragments 
and pull the tuberosity downward. The dis- 
lodgment of the interlocked fragments by the 
blows of a hammer (Hermann and Pretty) 
would appear to subject the os calcis to a 
traumatic and uncontrollable force. However, 
both the manipulative and hammer methods 
have a certain following, and good end- 
results have been reported in fairly large 
series of cases. 

Operative reduction has been advocated 
particularly by French surgeons (Lenormant 
and Wilmoth) as the most satisfactory treat- 
ment when the fragments that include the 
subastragalar articular surface are depressed 
671 
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into the body of the os calcis. Recently 
Murray advised this procedure in such 
fractures. The operative method consists of 
elevating the upper cortex of the bone to re- 
store the articular facets to normal position, 
and securing fixation of the replaced frag- 
ments by means of a metallic osteosynthctic 
material or by osteoperiosteal grafts. The 
method obviously has a limited field of ap- 
plication; it necessitates operative trauma and 
hence more atrophy; and it is difficult to pry- 
fragments bearing articular facets into normal 
position and insure their fixation 

Arthrodesis has a place in the treatment of 
comminuted fractures of the os calcis, not as 
a primary measure, but as the treatment of 
fractures of long standing with persistent pain, 
sensitiveness, and restricted motion, in which 
conservative procedures proved ineffective. 
The fact that many good functional results 
are obtained ‘.by reduction is an argument 
against the immediate sacrifice of the joint. 
There are, furthermore, certain contra-indica- 
tions to performing an arthrodesis in fresh 
fractures; not only is it difficult to carry out 
the operative technique in the presence of dis- 
organized articular surfaces and damaged 
tissues, but also there is the danger of infec- 
tion 

Of all forms of treatment, traction methods 
are the most generally accepted The out- 
standing traction method is that advocated 
by Boehler, and more comfortable, weight- 



ing 3. The typical squish type fracture o( Ihc on cafcit 
with disruption of the joint surface Viewed from the 


bearing, and functional joints have been ob- 
tained by this method than by any other 
procedure (Stewart, Carothers, Jaekle and 
Clark, Schofield, MacAusland). An alterna- 
tive method of traction that is finding favor in 
Germany has been used by Ehalt and by 
IVestheus. It consists of introducing a trans- 
fixion pin into the posterior fragment of the 
tuberosity and using it as a lever to force the 
tuberosity downward. Lateral deviation is 
overcome by means of a compression damp 
The technique of the Boehler method is so 
well known that only a few features will be 
emphasized. In brief, the method consists of 
(i) freeing the interlocked fragments by- 
manipulating the foot at the subastragalar 
and midtarsal joints, (2) restoring the normal 
so called tuberosity -joint angle by traction, 
(3) restoring the length of the os calcis by- 
traction, (4) correcting the lateral broadening 
by r means of a compression clamp, and (5) 
maintaining fixation and protection until 
union is firm In the dislodgment of the frag- 
ments, as complete motion as possible should 
be obtained in the subastragalar and mid- 
tarsal joints. If necessary a Thomas wrench, 
or a wooden wedge over which the foot is 
buckled, may be used to secure free motion 
Traction is established by means of two trans- 
fixion pins and the Boehler screw traction 
apparatus Some objection has been raised 
against introducing a transfixion pin in the 
comminuted os calcis because of the danger 
of the development of infection or an osteite., 
but these complications have not been en- 
countered in the experience of the writer. 
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Fig. 3. a, left. Case 6 N. W. Comminuted fracture of 
the os calcis involving the posterior articular facet. Obli- 
teration of the tuberosity-joint angle, b, The foot in 


a plaster cast following reduction by the traction method. 
Note the restoration of the normal tuberosity-joint angle 
in this case. 


Following reduction, it has been the custom 
at our clinic to continue traction with the leg 
on a Braun splint for about 3 months. Upon 
the removal of the traction, a light walking 
plaster cast is applied with pressure pads 
under the malleoli, and worn for about 6 
weeks. A shoe with an outer upright brace is 
then used for protection. This method has 
been used to maintain reduction, in preference 
to a plaster cast with the pins incorporated, 
which permits early walking, for two reasons. 
A great deal of damage to the tissues, exten- 
sive hemorrhage, and swelling are associated 
with these fractures. It is the writer’s opinion 
that the foot more quickly and more surely 
returns to normal when it is kept elevated and 
at rest during the first few months of treat- 
ment. Then, too, when a plaster cast is applied 
soon after reduction it becomes loose as the 
swelling subsides, allowing deformity to 
recur. 

One of the problems in treatment is the 
atrophy of the tarsal bones from prolonged 
disuse, which causes the foot to be sore and 
painful when weight-bearing is started. Such 
atrophy is easily overcome if the patient co- 
operates and uses the foot. 


REVIEW OF 22 CASES TREATED BY THE 
BOEHLER METHOD 

During the past decade, traction has been 
used exclusively in our clinic as the method of 
treating the troublesome squash-type of 
fracture. The series of 22 cases includes only 
those cases in which at least 1 year has elapsed 
from the time of treatment, and in which it 
has been possible to investigate the end- 
result. Eleven of these cases were analyzed 
in a report published previously (8) , but these 
patients have again been examined, and the 
findings correlated with those of the new 
series. 

All except one of the patients were males, 
and the majority of them were between 30 and 
50 years of age. The fractures had been the 
result of a fall from a height while the men 
were at their work as carpenters, telephone 
repair men, construction men, or laborers. 
All the fractures sustained were comminuted 
into the subastragalar joint, with disruption 
of the articular surfaces, telescoping of the 
fragments, and lateral bulging below the' ex- 
ternal malleolus. Reduction was carriedjiut 
within 4 days of the injur) 7 in all cases except 
one, which was complicated by shock. 
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I IS 4 a, left Case 10S M Comminuted fncture of with the anterior facet, and loss of the tuheroMly joint 
the os calcis with the posterior a rticuhr facet crushed into angle b, Reduction by the traction method, showing the 
the body of the bone, displacement of the forward fragment tuberosity joint angle slightly overcorfccted 


The 22 patients were examined at periods 
varying from i to 9 years after treatment. The 
postoperative periods may be summarized as 
follows: r year, 2 cases, 2 years, 1 case; 
3 years, I case; 4 years, 4 cases, 5 years, 4 
cases; 6 years, 3 cases; 7 years, 1 case; 8 years, 
2 cases; 9 years, 4 cases 
Evaluation of the cnd-rcsults on the basis of 
the recovery of a comfortable, weight-bearing, 
and functional joint that allows the patient to 
return to his former occupation showed uni- 
formly good results Nineteen of the 22 



lig ? a, !<ft (a«J D R Comminuted fracture of 
the os calcis with marked upward displacement nf the entire 
posterior fragment b. Roentgenogram taken 4 years. 9 


patients returned to their accustomed em- 
ployment, and in this group were carpenters, 
heavy construction workers, laborers, ai ) 
telephone repair men four bilateral castjf 
were in this group Work was resumed it. 
most eases within a period of from 5 to 9V 
months after the fracture There is. of course, \ 
the psychological factor to be considered in 
estimating the period of incapacity in cases 
that involve compensation 
These patients walked without a limp, and 
they experienced little discomfort, even after 



months after reduction by the (faction method Notr cor 
rretton ol upward <li ‘placement nf po»teri»r fragment »n.l 
restoration of normal tulerosity y.ml angle 
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hard work. Seven patients complained that 
the foot felt tired after prolonged standing; 

1 patient experienced pain when walking on 
uneven ground; r complained of pain in 
stormy weather; and x, of stiffness in the 
morning. The only residual disability was a 
loss of motion in eversion and inversion from 
one-third to one-half, but this restriction in 
itself was not disabling. Two patients had a 
slight lateral thickening below the external 
malleolus. 

The roentgenograms at the time of the final 
examination showed that the plane of the 
joint surface had been restored to normal, and 
in only 2 cases was there any thickening below 
the external malleolus. In several roent- 
genograms there were changes at the sub- 
astragalar joint that were suggestive of a 
fibrous ankylosis, but such findings are to be 
expected in these severe fractures in which 
the articular surfaces are destroyed. Illustra- 
tive roentgenograms of 3 cases taken before 
and after reduction are seen in Figures 3, 4, 
and 5. 

There were 3 poor results. One of the 
patients was a carpenter who sustained a bi- 
lateral fracture, and that on the right foot was 
treated by the traction method. One year 
after the fracture, an arthrodesis was nec- 
essary to relieve the painful arthritis. The 
second patient is now suffering from an 
arthritis involving both the ankle and sub- 
astragalar joints, and the third patient com- 
plains of constant pain and fatigue. In these 
3 cases both inversion and eversion arc limited 
to approximately the same degree as in the 
cases with good end-results. In none of the 3 
cases is there any lateral bulging of the os 
ealeis. 


SUMMARY 

The difficult problem of restoring perfect 
function in the squash-tvpe of fracture with 
disruption of the subastragalar joint is dis- 
cussed. 

Of the present-day methods of treatment, 
the Boehler traction method is generally 
recognized as the most satisfactory. By this 
method the plane of the joint surfaces may be 
restored to normal, and the lateral deformity 
corrected. Uniformly good results may be ex- 
pected in the majority of cases in which the 
traction method is used, as based upon the 
criterion of the recovery of a comfortable, 
weight-bearing, and functional foot and fit- 
ness to resume the accustomed work. The 
only permanent disability is a limitation of 
the eversion and inversion of the foot, which 
constitutes no handicap. 

A survey of 22 cases treated by the Boehler 
method is presented. Nineteen of the patients 
secured good results and returned to their 
former occupations. 
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PRINCIPLES WHICH GOVERN THE EXTENT OF GASTRIC 
RESECTION FOR DUODENAL ULCER 

\ ERNE G HUNT, M.D , F.A GS , Los Angeles, California 


T HE basic principles upon which the 
philosophy of gastric resection in cer- 
tain cases of duodenal ulcer is found- 
ed are today generally accepted as 
entirely sound, and partial gastrectomy has 
attained a status in the treatment of this 
surgical disease which may be sustained and 
enhanced by the judicious selection of cases 
wherein it is justifiably applicable in accord- 
ance with its objectives. 

As the limitation of indications for surgical 
intervention in duodenal ulcer has been more 
closely drawn during recent years, so more 
frequently have the purposes of an operation 
been most adequately served through excision 
of the ulcer. It is true that an ulcer in the 
anterior wall of the duodenum can be excised 
by simple conservative procedures and that an 
ulcer in the posterior wall of the duodenum 
can often be removed through transduodena! 
and other relatively conservative operations. 
However, by this time experience has proved 
that the incidence of recurrence of ulcer has 
been high following such conservative opera- 
tions. Gastric resection provides a method for 
excision of the ulcer and for the control of 
gastric acidity and gastric secretion not alone 
through neutralization and dilution by duo- 
denal or jejunal content but through quantita- 
tive reduction of gastric acidity consequent 
upon the removal of acid-secreting gastric 
mucosa. It may be stated then that the pur- 
poses of gastric resection in certain cases of 
duodenal ulcer are either excision of the ulcer 
or quantitative reduction of gastric acidity; 
but in performing partial gastrectomy both 
objectives are usually served. 

Experience has by this time established the 
idea that in the bleeding duodenal ulcer, in the 
penetrating ulcer, and in the ulcer that has re- 
curred following the simple closure of an acute 
perforation, the purposes of surgical interven- 

Prcxnted «t lb« sccuoiul mminj of tb« Amencan College of 
Surgeon* Salt Lake City. I tab, March rt-rS E 94 1 


tion are usually best served through perform- 
ing partial gastrectomy. By this time every- 
one is in accord with the idea that recurring 
hemorrhage from an ulcer usually can be per- 
manently controlled only through excision of 
the bleeding lesion. The futility of any surgical 
procedure for the control of bleeding which 
does not include excision of the bleeding ulcer 
has been observed so often that one may 
justifiably say that unless the surgeon is com- 
petent and is prepared to excise the ulcer in 
one way or another, surgical intervention 
should not be contemplated. Experience has 
by this time proved that usually a bleeding 
ulcer can be excised most advantageously 
through performing partial gastrectomy. Many 
bleeding duodenal ulcers are situated on the 
posterior wall of the duodenum, and adequate 
access to this area to facilitate excision of the 
ulcer-bearing portion of the duodenum is often 
gained only after transection of the stomach 
at some level proximal to the pylorus (Fig. i). 

The penetrating ulcer of the duodenum, 
particularly the ulcer in the posterior wall in 
which protective perforation has occurred 
with subsequent penetration of the pancreas, 
presents technical problems in its excision, the 
satisfactory solution of which in many in- 
stances is found only through transection of 
the stomach u ith removal of the distal portion 
thereof and the first portion of the duodenum 
to a level just below the ulcer (Fig. z) . Similar 
problems are not infrequently encountered 
when recurrence of an ulcer following simple 
closure of an acute perforation requires subse- 
quent surgical consideration and the solution 
of these is likewise at times to be found on!} 
through removal of a part of the stomach It 
is not to be inferred when partial gastrectomy 
is performed for duodenal ulcer that the ulcer- 
bearing area of the duodenum should always 
be included in the resection There arc in- 
stances in which the resection limited distallv 
by the p> lorus will suffice and in certain other 
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Fig. 1. Inclusion of the bleeding ulcer-bearing portion of 
the duodenum in the hemigastrectomy. 

instances the added hazard of excising a 
penetrating ulcer in the presence of extensive 
inflammatory reaction is not justified. How- 
ever, failure to include an actively bleeding duo- 
denal ulcer within the scope of the resection 
is a serious compromise of the primary' pur- 
pose of an operation for this complication. 

Failure to control gastric acidity adequately 
through dilution and neutralization by the 
conservative operations has provided the im- 
petus for quantitative reduction of gastric 
acidity and gastric secretion through removal 
of acid-secreting gastric mucosa by partial 
gastrectomy'. Through partial gastrectomy' 
acid-secreting gastric mucosa in vary'ing 
amounts may' be removed and through resto- 
ration of gastrointestinal continuity by' gastro- 
jejunal anastomosis the jejunal content be- 
comes available for its additional diluent and 
neutralizing effect upon gastric acids. 
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Fig. 2. Inclusion in the hemigastrectomy of that portion 
of the duodenum with a posterior wall penetrating ulcer. 

The magnitude of partial gastrectomy for 
duodenal ulcer as pertains to the amount of 
stomach which it is advisable to remove is 
variable and is subject to many' factors. The 
terms partial gastrectomy, subtotal gastrec- 
tomy', and gastric resection imply' removal of a 
circumferential portion of the stomach with- 
out designation of the amount of stomach 
which is removed in the resection. Not until 
qualifying terms are universally adopted to 
designate the amount of stomach that is re- 
moved in the operation of partial gastrectomy' 
can comparative results be determined in 
terms of the extent of the resection. I have 
suggested that removal of the pyloric half of 
the stomach be designated as hemigastrec- 
tomy and that the various other magnitudes of 
gastric resection be designated in terms of 
thirds, quarters, fifths, et cetera (Fig. 3). 
Wangensteen has designated the amount of 





Fig. 3. Designation of the extent of gastric resection. 
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lit 4 Distribution ot the parietal cells in the gastric 
glands according to Berger In the body and fundus of the 
stomach considerable uniformity exist* in the maximum 
number of parietal cells, in the cross hatched area at the 
lesser cunature angle the number of parietal cells in the 
gastric glands is about 7 s per cent ol that in the fundus of 
the stomach, in the lightly shaded area at the cardiac por- 
tion of the stomach about 50 per cent, and in the unshaded 
pyloric antrum about 1 per cent 

stomach removed in terms of the number of 
square centimeters of serosal surface. 

In the quantitative reduction of gastric se- 
cretion and gastric acidity by gastric resection 
two important questions arise- (1) How much 
shall the gastric secretion and gastric acidity 
be quantitatively reduced? (3) How much of 
the stomach shall be removed to provide the 
desired reduction? These questions, of course, 
have to do with the problem of recurrent ulcer 
following partial gastrectomy. It is known 
that an anastomotic or jejunal ulcer does 
develop in a small percentage of cases follow- 
ing gastric resection for duodenal ulcer. 
Heuer’s collective review of a large scries of 
cases revealed an incidence of anastomotic or 
jejunal ulcer following partial gastrectomy in 
o 6 to 6 per cent of the cases with an average 
incidence of 1 9 per cent All manner of resec- 
tions and the various methods of restoring 
gastrointestinal continuity were included in 
this review, but no analysis of the incidence of 
recurrent ulcer in relation to the amount of 
stomach removed or the t> pcs of anastomotic 
procedures which were emploj ed was possible 
There arc those whose enthusiasm for quan- 
titative reduction of gastric acidity has led 


them to extend the operation of gastric resec- 
tion for duodenal ulcer to the point of estab- 
lishing constant achlorhydria to histamine 
stimulation. Wangensteen has said that opera- 
tions which fail to afford real promise of 
achlorhydria leave too much to chance and 
hold out too great a risk of gastrojejunal or 
recurring ulcer to stamp them as satisfactory 
operations to be invoked frequently for the 
surgical relief of ulcer. He likewise has said 
that to procure achlorhydria with a high 
degree of regularity it is necessary to sacrifice 
66 to 80 per cent of the gastric tissue. 

One may not discuss the problems pertain- 
ing to the extent of gastric resection without 
at least brief reference to the structure of the 
gastric mucosa and the functions of the various 
constituents of that structure. Three types of 
glands are present in the stomach of man; and 
while they arc designated as fundic, pyloric, 
and cardiac, each group is characterized by 
certain cellular content and secretory product 
Bensley recognized only two types of glands- 
(1) the gastric glands proper which occupy the 
proximal two-thirds of the stomach and whose 
function in general is to produce the active 
elements of gastric secretion, and (2) the 
pyloric glands which occupy the distal third of 
the stomach, and whose function is mainly the 
production of mucus. By this time the in- 
dividual contribution to gastric secretion of 
each of the several types of cells comprising 
the gastric glands is fairly well understood, 
but the mechanism by which the secretions 
are produced remains mysterious. While, in 
general, several different types of cells con- 
stitute the gastric glands, certain ones are 
predominant in each of the three divisions of 
the stomach. Whatever the mechanism maj 
be by which hydrochloric acid is formed it is 
generally agreed that the parietal cells in the 
gastric glands are largely concerned and that 
the degree of gastric acidity is dependent upon 
them Thej arc present in all of the gastric 
glands, but are most numerous in the glands 
of the body and fundus of the stomach 
Berger, in 1933. showed that in the normal 
stomach the parietal cells are most numerous 
with quite consistent uniformity throughout 
the body of the stomach and that the parietal 
cells are approximately 75 per cent. 50 per 
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cent, and x per cent as numerous in the gastric 
glands at the lesser curvature angle, at the 
cardia and at the pyloric antrum, respectively, 
as in the glands of the fundus or body of the 
stomach (Fig. 4). 

If one may presume that the preoperative 
degree of acidity can be reduced proportion- 
ately to the amount of parietal cell content of 
the stomach which is removed by gastric re- 
section, it remains to decide upon what degree 
of postoperative acidity one wishes to attain 
in accordance with one's own ideas pertaining 
to the relationship of the degree of gastric 
acidity to recurrent gastrojejunal or jejunal 
ulcer and thereby determine the extent of the 
gastric resection. If one subscribes to the idea 
that achlorhydria to histamine stimulation is 
necessary 7 to provide maximum assurance 
against recurrent ulcer and that there aTe no 
deterrents to a constant achlorhydria, he will 
of necessity sacrifice 65 to 80 per cent of the 
gastric mucosa. To sacrifice that amount of 
gastric structure amounts to practically total 
loss of gastric function and from a functional 
standpoint is equivalent to total gastrectomy, 
for the remaining fragment of stomach no 
longer serves as a receptacle but serves only as 
a corridor from the esophagus to the jejunum. 
It must be carried in mind that constant 
achlorhydria is not usually 7 maintained with- 
out subjective manifestations, and one needs 
only to retain under observation cases in 
which three-quarters or four-fifths gastric re- 
sections have resulted in constant achlorhy- 
dria without recurrence of ulcer to encounter 
the new problems that have entered the 
picture as the result of total loss of gastric 
function. On the other hand, if one can sub- 
scribe to the idea that gastric resection of a 
lesser extent, with preservation of a low degree 
of acidity will provide reasonable assurance 
against recurrent anastomotic or jejunal ulcer, 
satisfactory gastric function can be maintain- 
ed and the sequelae of constant achlorhydria 
can be obviated. Or to state the matter other- 
wise, considerable data have accumulated 
which strongly support the idea that removal 
of not more than half of the stomach— hemi- 
gastrectomy — provides a reasonable assurance 
against a subsequent anastomotic or jejunal 
ulcer, maintains a reduced gastric acidity, and 


preserves satisfactory 7 gastric function. We al- 
so have accumulated data which support the 
idea that recurrent anastomotic or jejunal 
ulcer has for the most part in the past develop- 
ed in those cases in which either pylorectomy 7 , 
pydoric one-quarter resection or one-third re- 
section has been performed. In my own work 
I have observed on several occasions such re- 
currences in cases in which I had previously 7 
performed limited gastric resection. On the 
other hand, I have not observed what might 
be clinically or roentgenologically 7 suspected 
as a recurrent anastomotic or jejunal ulcer in 
which the extent of the gastric resection for 
duodenal ulcer had been designated as hemi- 
gastrectomy. 

The degree of gastric acidity is extremely 7 
variable, and only through repeated deter- 
minations may one approximate the probable 
average acid curve. From the practical view- 
point, false values are too often obtained upon 
which the extent of the resection may be 
predicated and upon which the postoperative 
results are determined in terms* of the degree 
to which the acids have been quantitatively 
reduced when the preoperative and the post- 
operative curves of the gastric acids are plot- 
ted after histamine stimulation. 

In performing partial gastrectomy 7 for the 
purpose of quantitatively reducing the gastric 
acidity one should remain mindful of the fact 
that dilution and neutralization through gas- 
trojejunal anastomosis operate in conjunction 
with quantitative reduction in the control of 
gastric acidity. In other words, the reduction 
of gastric acidity following gastric resection 
and gastrojejunal anastomosis is brought 
about not alone through removal of acid- 
secreting gastric mucosa, but also through 
dilution and neutralization by 7 jejunal content, 
and since diluent and neutralizing material is 
thereby made available, the quantitative re- 
duction of gastric acidity may be conservative 
instead of radical to achieve the approximate 
desired postoperative acid values. 

It is my opinion that postoperative achlor- 
hydria not only is not necessary 7 to afford— if 
not the maximal assurance — at least reason- 
able assurance against recurrent ulcer but that 
postoperative achlorhydria is highly undesir- 
able. My own experience with gastric resec- 
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turn in certain cases of duodenal ulcer has pro- 
vided me with data which strongly support the 
thesis that postoperatiye reduction to approx- 
imately one-half of the preoperative degree of 
acidity provides a reasonable degree of assur- 
ance that an anastomotic or jejunal ulcer is a 
remote possibility. In accordance with this 
line of reasoning it has been my policy for the 
most part to confine the magnitude or extent 
of gastric resection in duodenal ulcer to the 
pyloric half of the stomach, including the 
lesser curvature angle of the stomach (hemi- 
gastrectomy) and usually the ulcer-bearing 
portion of the duodenum, resorting to slightly 
higher resection, only in those cases in which 
the preoperative total acids exceed 100. 

It is conceded, even though that has as yet 
not been my experience, that one may oc- 
casionally undershoot the target when per- 
forming hemigastrectomy for duodenal ulcer 
and that an anastomotic or jejunal ulcer may 
occasionally follow resection of that extent. 
However, to aim at removal of 75 to 80 per 
cent of the gastric structure with the sacrifice 
of most if not all of gastric function in all cases 
for purposes of obviating the development of 
an occasional anastomotic or jejunal ulcer 
hardlj' seems justified. Such an approach to 
the problem of the cure of duodenal ulcer is 
quite analogous to the questionable thesis of 
total thyroidectomy in the treatment of hy- 
perthyroidism whereby the clinical manifesta- 
tions and problems of hyperthyroidism are 
exchanged for those of myxedema. 


The results of partial gastrectomy must be 
analyzed at their full value not only as per- 
tains to the curability of the ulcer, but also in 
terms of nutritional changes and deficiency 
states and of the physiological and biochem- 
ical processes in the organism as a whole as 
they are influenced by the magnitude or the 
extent of the gastric resection. The philosophy 
of gastric resection in duodenal ulcer has little 
in common with the principles upon which the 
rationale of gastric resection and total gas- 
trectomy is founded in the treatment of malig- 
nant disease of the stomach. The very nature 
of the Utter disease entirely justifies extensive 
gastric resection with sacrifice of much and at 
times all of the gastric structure and the loss 
of gastric function even though the sequelae of 
loss of gastric function subsequently become 
manifested. The evidence is far from conclu- 
sive that the curability of benign duodenal 
ulcer is dependent upon similarly radical gas- 
tric resection, and that in order that cure of 
the ulcer may be achieved the sequelae of 
major, if not total, loss of gastric function 
must be accepted. 

Through the future universal adoption of 
one method or another by which the extent of 
gastric resection may be designated in terms 
of the amount of stomach which is resected, 
opportunity may be provided for analysis 
of the results of the various magnitudes and 
extents of gastric resection, not only as per- 
tains to the curability of duodenal ulcer but 
as pertains to the organism as a whole 



THE UTERINE CONTRACTIONS OF LATE PREGNANCY 
AND THEIR RELATION TO THE DURATION OF LABOR 
A Study of 129 Patients with the Lorand Tocograph 

DOUGLAS P. MURPHY, M.D., F.A.C.S., Philadelphia, Pennsylvania 


T HE present report is one in a series 
dealing with the contractions of the 
uterus which occur during pregnancy. 
The first study concerned simply the 
magnitude of the contractions which take 
place during the last 2 months, and the influ- 
ence of advancing pregnancy upon it (2). The 
second contribution dealt with the occurrence 
of contractions early in pregnancy and its rela- 
tion to the duration of labor (3). The latter 
investigation indicated that few uteri contract 
to any extent prior to the ninth lunar month 
and that patients exhibiting such early activ- 
ity experience significantly short labors. It 
also showed that the mere presence of contrac- 
tions after the beginning of the ninth lunar 
month is of no assistance in predicting the du- 
ration of the labor. 

The present investigation, like the first one, 
deals with the magnitude of the contractions 
which occur during the ninth and tenth lunar 
months. It was undertaken, however, in order 
to find out whether knowledge of this charac- 
teristic could be employed as an aid in predict- 
ing the kind of activity which would be met 
with at the time of labor. For this reason it 
was considered necessary to study few records 
of many (129) patients rather than many rec- 
ords of a few (5) individuals (2). 

MATERIALS AND METHODS 

The present observations were made be- 
tween August x, 1938, and September 16, 
1940, upon patients attending the Maternity 
Department of the Hospital of the University 
of Pennsylvania and ones living at the Shelter- 
ing Arms Home. All of these women had sin- 
gle pregnancies; all fetal presentations were 
cephalic, and all deliveries but one were vagi- 


nal. No patient exhibited any evidence of 
cephalopelvic disproportion. The infants 
weighed between 2,500 and 4,000 grams at 
birth. 

Uterine contractions were recorded with the 
latest model Lorand tocograph, shown in Fig. 
x (1). Each patient supplied a single toco- 
graphic record made at some time during the 
56 days prior to the onset of labor. The re- 
cording period in each instance lasted a mini- 
mum of 20 minutes. The tocograph supplies a 
permanent record which makes it possible to 
measure five characteristics of uterine activ- 
ity: (a) the hardness or tension of the uterine 
wall, and the (b) frequency, (c) rhythmicity of 
occurrence of the intermittent contractions, 
(d) their strength, and (e) duration. 

Uterine tension is a characteristic which it 
is impossible to measure absolutely by exter- 
nal hysterography. Its relative degree, how- 
ever, can be expressed in terms of the dis- 
placement of the writing pen of the tocograph 
from its “at rest” position, which occurs as 
the machine is being placed upon the abdo- 
men of the patient. If the uterus is relatively' 
soft the recording button on the bottom of the 
tocograph sinks into the abdominal wall and 
the writing point is not displaced, but if the 
uterus is hard or tense, the button is forced 
into the tocograph, in proportion to the tense- 
ness, thus altering the position of the writing 
pen. The tension is expressed in terms of mil- 
limeters of displacement. 

The frequency' of contractions is expressed 
as the number per hour. 

The rhy'thmicity' of occurrence of contrac- 
tions is based upon the time interval between 
the start of one wave and that of the next, and 
is expressed as the coefficient of variation. 

The strength of contraction is measured in 
terms of the height of the contraction wave 
and is expressed in millimeters. 
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TABLE ri.— INFLUENCE 0? DERATION Of PRTC- 

nancy upon uterine tension and con- 
tractions 



*Bu*d UJK10 Do ttadma 

“B-Dfd upon (W IniM) thowtat conlnttiau 
c.ol v -Coctboni ol Ticulion 


As pregnancy advance* note- (a) progressive fncreate in 
tension, (b) stabilization of the frequency of contractions 
during fast month, (c) unusual increase in the height 
(strength) and duration of the contraction waves during 
the 39-40 week period, and low values (or these measure- 
ment* during the 37-38 week period 


Fig 1 Latest model Ldrdnd tocograpb, interior and ex- 
terior views and In position for recording Movement of 
recording button, projecting 0 3 centimeter from bottom of 
tocograpb, is magnified j times by writing pen This in- 
strument is smaller »nd simpler in construction than model 
shown m earlier report (a) 

The duration of contraction is measured in 
terms of the length of the contraction wave, 
and is expressed in seconds. 

The magnitude of any characteristic of the 
uterine contractions of an individual is based 
upon the measurements of five consecutive 
waves. 

TABLE I — MEASUREMENTS OP UTERINE TEN- 


RESULTS 

Of 129 patients, 71 were white, 58 cotored; 
52 were primigravidas, S7 multigravidas. 

Distribution 0} measurable tharaelerislics. 
Tension was measured in 129 tracings, the 
height, duration, and frequency of contraction 
waves in the 99 tracings in which waves were 
observed, and rhythm only in those tracings 
which recorded three or more contractions. 

Summary 0} ail measurements. Minimum, 
maximum, and mean values of tension and 

TABLE in — INFLUENCE OF DURATION OF PREG- 
NANCY UPON DISTRIBUTION OF PATIENTS 
HAVING NO UTERINE CONTRACTIONS 


SION AND CONTRACTIONS DURING QT1t AND 
IOTII LUNAR MONTHS OF PREGNANCY 


1 rreqweacyj Rjiy iSw j lltifht I 


, j ** 


Note wide spread between minimum and maximum »*1 
lies and Urge standard deviation of all means. 


Note that an absence of contractions was observed most 
frequently in tracings secured dunog the jj-j 8 week pe- 
riod, where contractions ol small magnitude « ere observed 
(figure a) 
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Parity 


No. 


Mean 

tension 

mm. 


Frequency 

no./h r . 


Characteristic 

M “ n “fraction Wave * 


Fhythm 

C. Of V. 


Height 

mm. 


duration 

seconds 



Mean 
duration 
of labor 


«*■— sa» aas^ « * of 

» w* j. T . . « “* — ** 

measurements. ‘ ,n<I ™'l«al variation of an ti on according to th 

^0^:2 s? cisris «““Sr » n ° 
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Sis§is- 
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Tension 

n miJiinj ete; 


Coeffici 
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rhythmicity, (c) stronger and (d) longer con- 
tractions, and (e) greater tension than were 
the longer labors. 

OBSERVATIONS 

The patients supplying the present observa- 
tions fall into two groups: those who experi- 
enced contractions and those who did not. 
The latter individuals had shorter labors than 
the average. It would follow from this that 
the absence of contractions is no sign that the 
labor will be long. 

The contractions exhibited a wide variation 
in their measurements from individual to indi- 
vidual. This was so great that it would seem 
difficult to predict the length of any given pa- 
tient’s labor on the basis of a single toco- 
graphic record. In spite of this variability 
there did exist a relation between the nature of 
the uterine motility during the ninth and 
tenth months of pregnancy and the length of 
labor. 

Tension was found to have no value in pre- 
dicting the duration of the labor, whereas 
knowledge of the contractions was a help. The 
short labor was usually preceded by contrac- 
tions which were found to be especially infre- 
quent, rhythmic, long and strong. 

Certain other features of the contractions, 
which do not lend themselves readily to statis- 
tical treatment, also indicate that a satisfac- 
tory type of labor can be expected. Contrac- 
tions which rise slowly to a maximum and fall 
away at the same rate, almost regardless of 
their strength, prognosticate a more efficient 
kind of activity during labor than ones which 
rise and fall quickly. This may be only an- 
other way of saying that a long contraction is 
better than a short one. Certain patients pre- 
sent a contraction pattern of such a kind that 
it is possible to superimpose one wave and its 
following valley upon an adjacent one. Such 
patients may be said to exhibit a nearly per- 
fect rhythmicity in respect to all characteris- 
tics of their contraction waves, e. g., size, 
shape, duration, frequency, and rhythmicity. 
These women experience short labors. The 


short labor can be predicted more upon the 
quality of the contractions than upon' their 
size. Rhythmicity in all characteristics of the 
contraction appears to be the ideal to be at- 
tained if the quality of the labor is to be 
optimum. 

SUMMARY AND CONCLUSIONS 

1. The uterine motility of 129 patients was 
recorded with a Lorand tocograph during the 
ninth and tenth lunar months of pregnancy. 

2. Measurements of tension, and of fre- 
quency, rhythmicity of occurrence, strength 
and duration of the contractions were corre- 
lated with: (a) time of recording, (b) parity, 
and (c) duration of labor. 

3. Measurements of all characteristics of 
motility exhibited wide individual variations. 

4. Advancing pregnancy was associated 
with: (a) a progressive increase in tension, (b) 
a tendency for the frequency of contractions 
to become stabilized during the last month, 
(c) absence of contractions, and ones of unu- 
sually small magnitude duringthe37 to 3S week 
period, (d) exceptionall)’- long, strong contrac- 
tions during the 39 to 40 week period. 

5. Multigravidas and individuals experi- 
encing short labors exhibited contractions dur- 
ing late pregnancy which were: less frequent, 
more rhythmic in occurrence, stronger and 
longer in duration than did primigravidas and 
individuals who had longer labors. 

6. From these observations two conclusions 
seem justified: (a) The duration of labor of a 
given individual cannot necessarily be pre- 
dicted from an examination of a single toco- 
graphic record made at random during the 
last two lunar months of pregnancy, (b) In 
general short labors are preceded by a uterine 
motility which differs from that experienced 
by individuals who have longer labors. 
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. THE INTRAVENOUS USE OF SYNTHETIC VITAMIN K, 

. ARNOLD M. SELIGMAN, M.D , ALFRED HURWITZ, M.D , HOWARD A. FRANK, M.D., 
and WILLIAM ANTHONY DAVIS, M.D , M.S , Boston, Massachusetts 


h , I 1 HE clinical value of vitamin K. is well 
1 1 ■' established. Various substances with 
JL' v * t . am ’ n F- activity have served to 
• ■ < relieve the bleeding tendency asso- 
ciated. with prothrombin deficiency in obstruc- 
tive jaundice, hemorrhagic disease of the new- 
born, various disorders of the liver, and of the 
intestinal and biliary tracts. 

Since the presence of bile in the intestinal 
tract is required for the absorption of the 
vitamin, oral therapy, in cases of complete 
biliary obstruction or fistula, necessitates the 
giving of bile salts. Nausea and vomiting, 
often increased by the ingestion of bile salts, 
make oral administration uncertain and some- 
times impossible. 

A method of administering synthetic vita- 
min Ki (a-methyl-3-phytyI-r, 4-naphthoqui- 
none— see Fieser, 6) intravenously has been de- 
scribed by three of us (io). The rapidity and 
prolonged duration of action of single doses of 
vitamin Ki, when administered intravenously, 
exceed those reported by other investigators 
using drugs with vitamin K activity by oral, 
intramuscular and intravenous routes. (2, 3, 
11, 19, 20, 22). This paper presents the results 
of further studies of the intravenous use of 
synthetic vitamin K. t . It also includes certain 
data on the effects of the intravenous admin- 
istration of 2-roethyl-i, 4-naphthoquinone and 
of a water soluble sulfuric ester of 2-methyl-i, 
4-naphthobydroquinone.' 


jo milligrams of the vitamin in 3 cubic centi- 
meters of ethanol and introducing the solution 
slowly under the surface of 1 liter of a 10 per 
cent solution of glucose in distilled water, 
while this was being constantly agitated. The 
suspension was then autoclaved for 20 minutes 
at 120 degrees C. The product was slightly 
opalescent. No change in appearance was 
noted in ampuls of the suspension which had 
been stored for 5 months, and the material 
was found to have retained its activity during 
this time. Because quinones are altered by 
sunlight, the solutions were stored in the dark. 
No untoward reaction followed the use of this 
material when given intravenously. In a case 
in which it was not possible to evaluate the 
effectiveness of the drug, no local reaction fol- 
lowed the administration of the colloidal sus- 
pension by clysis. 2-MethyI-i, 4-naphtho- 
quinone was prepared for intravenous use in 
the same way and was found to be slightly 
more soluble. Doses of 10 to 20 milligrams of 
the sodium salt of the sulfuric ester of 2- 
methyl-i, 4-naphthohydroquinone are readily 
soluble in 1 cubic centimeter of water.* 
Prothrombin times were determined by the 
method of Quick (13). The range for normal 
adults was 14 to 17.5 seconds when the throm- 
boplastin plasma mixture was brought to 37 
degrees C. before the addition of calcium 
chloride. 

RESULT S 


Through the courtesy of Professor Louis F. 
Fieser, synthetic vitamin Ki was obtained for 
this study. This substance, which is an oil at 
room temperature, was given intravenously in 
a colloidal suspension, prepared by dissolving 
From the Surgical Service, Beth Israel I !o«pital and the Medi- 
cal Service. Peter Bent Brigham Hospital 
Presented in part before the Harvard Medical Society on April 
6. i mo. at the Peter Bent Brigham 1 (ospiul. New England Jour- 
nal of Medicine in iij. ipjo- _ 

Thu study was anied by a grant from the Proctor Fund Depart- 
ment of Medicine Harvard .Medical School . 

^ 'Synthesized (8) and kindly supplied by Professor Louis F 


Obstructive Jaundice 

The results in obstructive jaundice are 
shown in the following case histories. 

II R B.No PBBII 56*750, a 79 year old man, 
entered the hospital because of recurrent vomiting 
and jaundice He had been well until 8 months 
before entry when he began to vomit with increasing 
frequency, although he had no nausea. Two weeks 
before hts entrance into the hospital he became 
jaundiced; his stools became clay colored, and his 
un»e became dark. 

*For stability an equal weight of sodium bicarbonate w*» dis- 
solved In the solution 
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Chart 1. Prothrombin time determinations in case H. R. B., obstructive jaundice. 


Examination revealed emaciation and jaundice. 
There was slight tenderness in the right upper quad- 
rant of the abdomen. The liver dulness extended 
downward from the fifth interspace, and the edge 
could be palpated 5 centimeters below the costal 
margin in the midclavicular line. Laboratory data 
included: white blood cells, 8,600, with normal differ- 
ential; stools, clay colored, guaiac positive; urine con- 
tained bile; vomitus, dark guaiac positive; icterus 
index, 125. Bleeding time was 5 minutes; clotting time 
5 minutes, 30 seconds; prothrombin time, 70 seconds. 
There were marked ecchymoses about the needle 
puncture wounds. The patient was given 10 milligrams 
of vitamin Kj intravenously 24 hours after admis- 
sion. Laparotomy was performed on the seventh hos- 
pital day. The liver was found to be studded with 
metastatic carcinoma arising in the head of the 
pancreas, and no palliative procedure was possible. 
There was no unusual bleeding during the operation. 

Following laparotomy, the patient continued to 
vomit. He received all nourishment parenterally. 
He discharged much bile-stained fluid through the 
abdominal wound, and the stools remained clay 
colored. He showed no tendency to bleed. His 
course was progressively downhill and he died on the 
twenty-sixth hospital day. Autopsy revealed carci- 
noma of the head of the pancreas with mctastascs to 
liver and mesentery, with obstruction of the common 
bile duct. 

This patient with obstructive jaundice of at 
least 2 weeks’ duration entered with an ab- 
normal prothrombin level which was asso- 
ciated with a bleeding tendency. A single dose 
of vitamin Ki produced a marked drop in 
prothrombin time in 4 hours and a return to 
normal within 16 hours. He underwent opera- 
tion 6 days later, with a norma! prothrombin 
level. There was no abnormal bleeding. Al- 
though the operation failed to relieve the 
biliary obstruction, his prothrombin level re- 


mained within normal limits for 2 weeks with- 
out additional vitamin K. The prothrombin 
time determinations are recorded in Chart 1. 

E. F. C., No. P.B.B.H. S63362, a 52 year old man, 
entered the hospital because of progressive -weight 
loss and jaundice. During the previous 7 years he 
had consumed large quantities of alcohol. Six weeks 
before entry he began to lose his appetite, and 3 
weeks before entry he became jaundiced; his stool 
became clay colored, his urine dark. His nose bled 
several times during the weeks before admission. 

Examination revealed an obese white man with 
yellow, excoriated skin and icteric sclerae. The 
abdomen was large. The liver dulness extended 
down from the fifth interspace and a firm, smooth, 
non-tender liver could befelt 4 fingers’ breadths below 
the costal margin. The area of splenic dulness was 
enlarged. Laboratory data included: white blood 
cells 6,650, with normal differential; icterus index, 
74; serum protein 6.0 grams; albumin, 2.3 grams: 
globulin, 3.7 grams; bromsulphthalein test showed 
60 per cent retention at 30 minutes; urine contained 
albumin and bile; stools were clay colored without 
bile; bleeding time, 2^3 minutes; clotting time, 2 
minutes; prothrombin time, 48 seconds. 

In the hospital epistaxis continued. There were 
ecchymoses about the needle puncture wounds. 
One half-milligram of vitamin Kj was given intra- 
venously. The nosebleeds stopped. Two days be- 
fore operation to milligrams of vitamin Ki were 
given intravenously. Operation, performed on the 
nineteenth hospital day, revealed marked hepatitis, 
cirrhosis, and many large and small carcinomatous 
nodules in the liver. No palliative procedure was 
possible. There was no abnormal bleeding at opera- 
tion, and the wound healed well. The postoperative 
course was one of progressive weakness with jaun- 
dice. The. urine continued to contain bile. There 
was no evidence of bile in the stools at any time. 
There was no recurrence of bleeding and no further 
vitamin K. was given. On the thirty-fifth hospital dav 
he was discharged to a convalescent home. 
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suppurative cholangitis; generalized icterus; biliary 
hemorrhage and gastrointestinal hemorrhage. 

This woman entered the hospital with ob- 
structive jaundice, bleeding, and marked pro- 
thrombin deficiency. Although she was mori- 
bund on admission and died 40 hours there- 
after, the prothrombin time dropped from 118 
seconds to 18.5 seconds within 4 hours after a 
single 10 milligram dose of vitamin Ki was 
given. The prothrombin determinations are 
recorded in Chart 3. 

I. B., No. P.B.B.H. S63751, a 70 year old woman, 
entered the hospital because of jaundice and itching. 
She had been well until 5 months before entry when 
she began to lose weight. One month before entry 
she became jaundiced, had orange urine, and passed 
pale stools. 

Examination revealed jaundice, bleeding excoria- 
tions of the skin and liver edge palpable 1 finger’s 
breadth below the costal margin. Laboratory data 
included: white blood cells 7,600 with 66 per cent 
neutrophiles; urine contained bile and occasional 
red blood cell; stools, clay colored, guaiac positive; 
icterus index, 62; non-protein nitrogen 42 milligrams 
per cent; total serum protein, 6.9 grams. The pro- 
thrombin time was 30 seconds. She was given 0.6 
milligram of vitamin Ki intravenously on her third 
hospital day. Two days later a laparotomy was per- 
formed which was attended by no unusual bleeding. 
The head of the pancreas was found to be markedly 
enlarged, distorting the duodenum. Cholccystgastros- 
tomy was done. Following the operation the icterus 
index dropped, the urine became pale, and bile ap- 
peared in the stools. She was discharged on the six- 
teenth hospital day. 

This patient with obstructive jaundice of at 
least 1 month’s duration entered with an ab- 
normal prothrombin time. The prothrombin 
deficiency was corrected within 16 hours by a 
single dose of only 0.6 milligram of vitamin 
Ki. The prothrombin time determinations 
are recorded in Chart 4. The autoclaved 
colloidal suspension used in this case had been 
stored in sealed glass ampuls in the dark, at 
room temperature, for 5 months before use. 

S. C., No. B.I.H. 513S2, a 45 year old woman who 
had had cholecystectomy for cholelithiasis without 
jaundice 5 months earlier, entered, stating that she 
had drained large amounts of bile from her wound for 
a month after operation. After the drainage stopped, 
she developed increasing jaundice. The stools had 
remained clay colored in the postoperative period 
and bile appeared in the urine with the development 
of jaundice. 

Examination disclosed deep icterus and a smooth, 
firm, non-tender liver, palpable 4 fingers’ breadth be- 
low the costal margin. The urine contained large 


amounts of bile; stool, pale; icterus index, 140; 
cholesterol, 320; cholesterol esters, 178; non-protein 
nitrogen, 27; prothrombin time, 19 seconds. 

Because of a slowly rising prothrombin time a wa- 
ter soluble sulfuric ester of 2-metbyl-i, 4-naphtho- 
hydroquinone was given intravenously before opera- 
tion. At operation the common duct was found to be 
completely transected and the liver bile was color- 
less. Anastomosis about a T-tube was accomplished. 
There was no unusual bleeding during or after the 
operation. The convalescence was satisfactory and 
the T-tube drained bile which became golden-brown 
in color. The icterus index fell; bile disappeared from 
the urine, and the stools became brown. Because the 
prothrombin time rose after operation the effect of a 
minimal dose of vitamin Ki was investigated and the 
effect was compared with that of the same small dose 
of 2-methyl-i, 4-naphthoquinone. The patient was 
discharged on the seventeenth postoperative day 
with T-tube remaining in place, draining bile. 

This patient with postcholecystectomy j aim- 
dice winch followed the spontaneous closure of 
a biliary fistula showed increasing hypopro- 
thrombinemia early in the second postopera- 
tive period after reconstruction of the common 
duct, despite the return of bile to the intestinal 
tract. Four tenths milligram of vitamin Ki 
caused a reduction in the prothrombin time 
from 31 seconds to 18.5 seconds within 6 hours 
and maintained the level near normal limits 
for 2 days. On the other hand, this same dose 
of 2-methyl-i, 4-naphthoquinone, adminis- 
tered in the same way on a later occasion, 
required 36 hours for a reduction in clotting 
time to normal, and the effect was shorter in 
duration. This was noted in spite of the fact 
that the patient was putting more bile into her 
intestinal tract and thus perhaps was absorb- 
ing additional vitamin K from her food during 
the latter period of observation. The effect of 
a large dose of the water soluble ester of 2- 
methyl-r, 4-naphthohydroquinone, given be- 
fore operation was found to be short The 
prothrombin time determinations are recorded 
in Chart 5. The case exemplifies the possi- 
bility of postoperative fall in blood prothrom- 
bin despite the return of bile to the intestinal 
tract. This may be related to the failure of pro- 
duction of bile acids by the liver immediately 
after release of biliary obstruction (15, 16)/ 

The intravenous injection of synthetic vita- 
min Kj was effective in the treatment of pro- 
thrombin deficiency of obstructive jaundice. 
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Chart 6 Prothrombin time determination* in case M. L , biliary fistula 


Marked drops in prothrombin time were ob- 
served within 4 hours after injection, and 
normal levels were reached within 10 to 16 
hours. A 10 milligram dose resulted in the 
maintenance ol a normal prothrombin level 
for as long as 15 days of unrelieved biliary 
obstruction. A half milligram dose showed a 
distinct response which was of short duration. 
No difficulty occurred in the preparation of 
these patients for operation and no unusual 
bleeding accompanied or followed the surgical 
procedures. 

In one case, a small dose (0.5 milligram) of 
vitamin Ki gave a better effect than the same 
dose of 2-methy]-i, 4-naphthoquinone. In 
this same patient the effect of a large dose (20 
milligrams) of a water soluble ester was noted 
to be shorter than that of the small doses of 
the quinones. This case study also empha- 
sized the necessity of watching the prothrom- 
bin level in the immediate postoperative pe- 
riod, even though the flow of bile has been 
returned to the intestinal tract. 



Chart 7 Prothrombin time determinations in case 
H M , biliary fistula. 


Despite the more frequent occurrence of 
obstructive jaundice due to calculus, signifi- 
cant prothrombin deficiency was found more 
often in cases of malignant biliary obstruc- 
tion. 

Biliary Fistula 

The results in biliary fistula are shown in 
the following cases. 

M.L., No. M.G II. 1 757,50', a sj year old female 
underwent cholecystectomy for recurrent attacks of 
biliary colic of a years’ duration. At operation chronic 
cholecystitis with multiple stones was found After 
operation bile leakage into the subhepatic space oc- 
curred. After this was drained, a total bibary fistula 
developed. The patient was very l'U and vomited 
frequently. The blood prothrombin level fell mark- 
edly within 10 days despite persistent attempts to 
feed the patient’s own bile, bile salts, and vitamin K 
by mouth and through a stomach tube. The patient 
was transfused repeatedly. Jejunostomy was done 
for feeding purposes and at this time bleeding was 
noted in the peritoneal cavity. In the subsequent 8 
months the patient was given her own bile, supple- 
mentary bile, and vitamin K preparations through 
the jejunostomy or by mouth This period included 
an unsuccessful attempt to reconstruct the biliary 
tract. 

The present admission occurred 4 months after the 
latter operation, throughout which period the patient 
stated that she bad continued to take her own bile, as 
well as commercially available vitamin K prepara- 
tions, by mouth There is some question, however, 
as to how faithfully she had done so She re-en tend 
the hospital because of the spontaneous development 

i\ckooiefed*menl [> made lo ihe MassartimetH General lto>pM lor 
permission to study ibis case 
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to transection of the common duct. At one 
period in the course of the patient’s illness, 10 
milligrams of 2-methyl-i, 4-naphthoquinone 
were given and the course of the prothrombin 
times shown in Chart 8 may be compared 
with the effect of a 20 milligram dose of the 
water soluble sulfuric ester of 2-methyl-i, 4- 
naphthohydroquinone given to a patient with 
obstructive jaundice which became converted 
to a biliary fistula (M. G.). This case afforded 
an opportunity to compare the efficacy of 
several antihcmorrhagic substances Small 
doses were used in order to bring out their 
differences Chart 7 shows the effect of 1 
milligram of a water soluble sulfuric ester of 
2-methyl-i, 4-naphthohydroquinone, of 05 
milligram of a colloidal suspension of. 2- 
raethyl-i, 4-naphthoquinone, and of 1 milli- 
gram of vitamin Ki, given after the second 
laparotomy. The chart shows the poor effect 
of the water soluble ester and the marked drop 
in prothrombin clotting time which reached 
normal within 24 hours after injection of o 5 
milligram of 3-methyl 1, 4-naphthoquinone 
The level remained near normal limits for 
about 24 hours and then gradually rose again. 
This may be contrasted with the longer effect 
of the larger dose given on the previous occa- 
sion. The curve of action of 1 milligram of 
vitamin Kt was not followed to completion m 
this case because of the serious bleeding from 
the common duct which prompted the surgeon 
to give the patient an additional lomilhgrams 
of the vitamin. The bleeding stopped after the 
catheter was removed, and was probably due 


to ulceration of the common duct by the 
catheter. 

M G , No. B.I II 22209, a 6s year old white fe- 
male, entered complaining of right upper quadrant 
pain associated with nausea and fever of j hours’ 
duration She had had similar attacks m the past 
year and a half Examination revealed evidence of 
marked weight loss, sallow skin, tenderness, spasm, 
and a palpable mass in the right subcostal region. 
The icterus index was 4, white blood cells, 24,000, 
and temperature 102 degrees F Laparotomy was 
performed, and a pus filled gall bladder containing 
many stones was removed After operation the pa- 
tient developed bilateral pneumonia Sulfapyridme 
therapy was instituted for 4 days with good results 
Throughout the postoperative penod, biliary drain- 
age from the wound was profuse, and the stools were 
day colored. The mercuric chloride test for bile in 
the stools was consistently negative after the fifth 
postoperative day The prothrombin clotting time 
on the sixth day following operation was 47 seconds. 
The patient was treated on two occasions with a 
water soluble sulfuric ester of 2-mcthyl-i, 4 naphtho- 
hydroquinone 

On the twenty-fourth postoperative day, drainage 
ceased and the patient became increasingly jaun- 
diced rcterus index rose to .37 and clay colored stools 
persisted The prothrombin clotting time had grad- 
ually increased and on the twenty fourth day was 54 
seconds She was again treated with the water 
soluble ester Two days later an exploratory lapa- 
rotomy was performed, but the common duct could 
not be found She received a blood transfusion. 
Bilateral pneumonia recurred and again responded to 
suliapyridine by the fourth postoperative day Alter 
operation she developed a biliary fistula and clay 
colored stooL which persisted until the fourteenth 
postoperative day, when biliary drainage ceased ami 
her stools became brown Four days later she was 
discharged with an icterus index of 3 and prothrom- 
bin clotting time of 10 seconds. The patient was 
again seen in the out-patient department 2 months 
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OATS 


Chart h 

Chart ro Prothrombin time determinations in ease 
C.SN, hepatitis. 

Chart it. Frothrombin time determinations in case 
LFI), hepatitis 

Chart la Prothrombin time determinations in case 
S M , hepatitis. 


On the fourth hospital day she became drowsy and 
jaundice increased. Prothrombin time was 38 sec- 
onds. Ten milligrams of vitamin Ki were given 
Intravenously. The jaundice deepened, the patient 
lapsed into com a and died on the fifth hospital day 

Autopsy revealed portal cirrhosis of the liver with 
acute hepatitis and acute suppurative cholangitis. 
The biliary tracts were not dilated or obstructed 
Culture of the liver contained Clostridium welchn 
and Escherichia cob. 

This patient had dietary deficiency, chronic 
liver disease, anti acute liver failure. Chart 
10 illustrates the course of the prothrombin 
leu It ami shows the facl of response to vita- 
min K. therapy. 

L, F I> . .No F H It II ms6gj3, a 4£>>rar old man, 
entered the hospital because of epigastric pain and 


hematemesis of 14 hours’ duration I or jo > can he 
had been a heavy drinker During the 4 days before 
entry he drank steadily and ate little food lie had 
vomited repeatedly during the J4 bouts before entry. 

Examination revealed an obese white man retching 
and hiccoughing The sclcrac were ictenc and in- 
jected The tongue was dry and coaled The liver 
extended from the fourth interspace to a level a 
finger-breadths below the costal margin m the mid- 
clavicular line The abdomen was Urge with tender- 
ness in the nght upper quadrant Laboratory data 
were as follow^ white blood cells, i; ooowith8aper 
cent nratrophilrs, urine showed albumin and bile, 
urobilinogen, strongly positive, the »trwil was brown 
with bile, guaiac, |NMti\r icterus index, it brom 
sulpha tun test showed 30 [>cr cent retention after (O 
minutes 

For a days the patient subsisted on |>arenterai 
fluid onK On the third hospital day he bad numer- 
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Chart 14 Chart 15 

Chart 14 Prothrombin tune determination* in case 
PAR, newborn infant 

Chart rj Prothrombin time determinations in case 
A B , newborn infant 

During this period she suffered menorrhagia and 
intermittent bleeding from the gums. 

This patient whose clinical picture sug- 
gested chronic hepatitis with acute exacerba- 
tion was treated with o. 3 milligram and again 
with 10 milligrams of vitamin Ki intrave- 
nously. No significant effect was noted. The 
prothrombin time determinations arc shown 
in Chart 13. 

In agreement with Butt and co-workers, and 
Warner, it was found that the prothrombin 
deficiency of severe primary liver disease re- 
sponded poorly to vitamin K therapy. In only 
one case (L. F. D ) was a significant effect sug- 
gested. This was noted in the acute phase of a 
hepatitis from which the patient recovered. 

In the few cases of liver disease studied the 
prothrombin deficiency was for the most part 
of low grade, no prothrombin time above 4° 
seconds being encountered except terminally. 

Newborn Infants 

The results in newborn infants are pre- 
sented in the following cases 


P. A R., No. C II. 240549', a female baby, entered 
3 days after a breech delivery. The patient was said 
to have been cyanotic and limp during the first 3 
hours of life. This was followed by muscular twitch- 
ing and the passage of dark, reddish stools Physical 
examination revealed a well developed infant with 
mild convulsive twitchings of the left extremities, 
slightly irregular respirations, and rotary nystagmus 
The patient was hypotonic and unresponsive There 
was a cephalobematoma over the right and left 
parietal bones. The disc of the left eye was some- 
what indistinct, extremities were cold and cyanotic, 
right arm was hmp, and the left arm hypertonic 
The prothrombin time on admission was 3 minutes, 
and the patient was given o 25 milligram of vitamin 
Ki intravenously. 

Cerebrospinal fluid was bloody and xanthochromic 
during the first week, but this gradually cleared. 
Stools were bloody for a few days but then became 
guaiac negative Small ecchymotic spots over the 
scalp and lower extremities disappeared, and the 
infant showed marked improvement, but it was felt 
at the time of discharge that she still had obvious 
cerebral deficiency. 

This newborn baby with hemorrhagic tend- 
ency and prothrombin deficiency received 
vitamin K therapy after intracranial hemor- 
rhage had occurred. The prothrombin time 
dropped from 180 seconds to normal within 12 
hours. The prothrombin times are recorded in 
Chart 14. 

A B , S.IIosp a newborn male, was delivered 
without forceps after labor of 21 hours Baby was 
first seen 36 hours after delivery because he was 
spitting up blood and bleeding from the umbilicus 

Examination disclosed bright blood oozing from 
the hard palate and fresh bleeding from the um- 
bilicus Red blood cells, 4,900,000, white blood cells, 
r6,ooo, hemoglobin, 104 per cent Bleeding time 
was less than 3 minutes, and clotting time less than 5 
minutes The prothrombin time was over 10 min- 
utes. 

On the second day of life, the baby was given o 25 
milligram of vitamin Kj No transfusion was given 
and the bleeding stopped within an hour The baby 
was discharged in good health 

This newborn baby with hemorrhagic tend- 
ency and prothrombin deficiency slopped 
bleeding within 1 hour after vitamin Ki was 
given. The prothrombin time dropped from 
600 seconds to 21 seconds within 4 hours The 
prothrombin time determinations are recorded 
in Chart 15. In this patient a hemorrhagic 

'AeknmUJpaeat a mate to the ChiMrm't JhspiU] lor permission to 
sArknonledgment u nude to the Salem Hospital tor permission to 
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tendency was associated with a prothrombin 
deficiency despite normal clotting and bleed- 
ing times. 

B. H., No. C.H. 244563 1 , a 3 day old male baby, 
entered the hospital because of persistent vomiting 
since birth. The delivery was at term after a normal 
pregnancy. Examination of the baby at birth was 
not unusual; birth weight 7 pounds, 8 ounces. The 
baby retained nothing taken by mouth from birth. 
He vomited repeatedly, the vomitus containing bile. 
Both vomitus and stool were noted to contain blood 
the day before admission. Saline by clysis and an 
unknown amount of blood intramuscularly were 
given 6 hours before admission. On admission, the 
baby was noted to be dehydrated, the umbilicus and 
penis were oozing blood, and a needle puncture 
wound in the heel made 10 hours earlier continued to 
bleed. The laboratory data included: red blood cells, 
5,220,000; hemoglobin, 1 iS per cent; whiteblood cells, 
11,450; vomitus and stool guaiac, positive; blood 
culture and serology, negative; capillary clotting 
time 7 minutes; prothrombin time, 115 seconds. 

The baby was given 0.25 milligram of vitamin Ki 
intravenously. Within 3 hours the bleeding from the 
umbilicus, the penis, and the needle puncture wound 
had stopped, and the capillary clotting time was 3 
minutes. The prothrombin time 12 hours after in- 
jection of vitamin Ki was 18.5 seconds. Difficulty in 
obtaining venous blood prevented further prothrom- 
bin readings, but repeated dotting times remained 
at 3 minutes. 

The vomiting continued. Vomitus and stools 
examined 3 days after the administration of the 
vitamin were guaiac negative. A diagnosis of duo- 
denal obstruction was made, and laparotomy was 
done on the eighth day of life, the fifth day after 
therapy of the hemorrhagic disease. No further 
vitamin K. and no blood were given before operation. 
At operation, congenital volvulus of the intestine 
with duodenal obstruction was found and corrected. 
There was no unusual bleeding during the procedure. 
The convalescence was uneventful. Transfusions of 
65 and 75 cubic centimeters of whole blood were 
given on each of the first two postoperative days. 
The baby was able to take food and had gained 
weight. 

Because of the persistent vomiting, the ac- 
tive hemorrhagic tendency could be treated 
effectively only by the parenteral route in this 
case. The rapid restoration of normal blood 
coagulability permitted surgical correction of 
the duodenal obstruction. A rapid and main- 
tained response to a single dose of intra- 
venously administered vitamin K t was noted. 
It is interesting to speculate on the role played 

‘Acknowledgment is made to the Children’s Hospital for permission to 
study this case. 
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Chart 16. Prothrombin time determinations in case 
E. $., newborn infant. 

by the congenital duodenal obstruction in the 
development of hemorrhagic disease in this 
instance. 

D. S., No. B.L.I.H. 29163=, a male baby, was de- 
livered with low forceps. The patient did not breathe 
until lobeline was administered. Two days after de- 
livery, bleeding from the forceps scar and bilateral 
tense cephalohematomas were noted. The baby did 
not nurse weli, had a high-pitched cry, and tense 
fontanelle. Subdural taps revealed no blood. The 
prothrombin time was 62 seconds. Five milligrams 
of the sodium salt of the sulfuric ester of 2-methyl-i, 
4-naphthohvdroquinone was given intravenously. 
Bleeding stopped within an hour. The baby re- 
covered. 

This newborn baby with hemorrhagic tend- 
ency and prothrombin deficiency stopped 
bleeding within one hour after the water 
soluble vitamin K preparation was admin- 
istered intravenously. The prothrombin time 
dropped from 62 seconds to 24.5 seconds with- 
in 3 hours and to 16 seconds within the next 24 
hours. 

E. S., No. B.L.I.H. 28520=, a female baby, follow- 
ing a normal, multiparous delivery vomited blood on 
the second and again in the evening of the third 
postpartum day. Physical examination was nega- 
tive. The prothrombin time was S7 seconds. The 
patient was given 5 milligrams of the sodium salt of 
the sulfuric ester of 2-methvl- 1, 4-napbthobvdro- 
quinone intravenously. There was no further ab- 
normal bleeding. 

^Acknowledgment is made to the Boston Lying-In Hospital for permis- 

SIOQ lO SIUQV this 




698 


SURGERY, GYNECOLOGY AND OBSTETRICS 



This newborn baby with hematemesis and 
prothrombin deficiency was given 5 milligrams 
of the water soluble vitamin K preparation. 
The prothrombin time dropped from 87 sec- 
onds to 1 8 seconds within 4 hours and remained 
normal thereafter. The prothrombin deter- 
minations are shown in Chart 16. 

R. MacQ , No. C.H. 238178', a male baby, was 
admitted at the age of one day with history of 
vomiting blood 14 hours after delivery followed by 
the passage of grossly bloody stools. At birth the 
patient had received 30 cubic centimeters of blood 
intramuscularly. Examination on admission re- 
vealed a left cephalobematoma and brisk bleeding 
from the rectum Laboratory data included; red 
blood cells, 2,360,000; hemoglobin, 36 per cent, bleed- 
ing time, 1 s minutes; capillary clotting time, less 
than 3 minutes, prothrombin time. 51 5 seconds. 

Shortly after admission 75 cubic centimeters of 
blood were injected intramuscularly Fifteen hours 
later the prothrombin time was 58 5 seconds and the 
baby was given 10 milligrams of the sodium salt of 
the sulfunc ester of a-methyl-i, 4-naphthohydro- 
quinone The abnormal bleeding stopped promptly 

This baby with hemorrhagic disease ob- 
served within 14 hours after delivery despite 
intramuscular blood given at birth, received 
more aduft bfood mlramuscufarfy which again 
failed to lower the prothrombin time or to stop 
the bleeding. The water soluble vitamin K 
preparation given intravenously resulted in a 
drop in prothrombin time to 22 seconds within 
4 hours. The prothrombin time determina- 
tions are recorded in Chart 17. The gross 
dotting time In this case was not elevated 
although the prothrombin clotting time was 

* hcinowledemeot la made to Ihe Childrea'i Hospital for permiMiow to 
itudy thu tut 


markedly prolonged and the clinical bleeding 
was profuse. 


Waddell and Gueriy; Quick and Grossman 
(14); Rhoads and Fliegelman; Shettles, Hell- 
man, and Delfs; and Nygaard have reported 
the successful oral treatment of hemorrhagic 
disease of the newborn with extracts contain- 
ing vitamin Ki, or with 2-methyl- 1, 4-naph- 
thoquinone. The cases treated with'synthetie 
vitamin Kt intravenously showed a rapid 
response to a single small dose (0.25 milligram 
in 25 cubic centimeters of solution). In no 
case was a second dose necessary. 

The cases* treated with the sodium salt of 
the sulfuric ester of 2-methyl-r, 4-naphtho- 
hydroquinone intravenously responded in the 
same way— s milligrams of the ester and 5 
milligrams of sodium bicarbonate in 5 cubic 
centimeters of water. Because of the solu- 
bility of the sulfuric ester smaller volumes may 
be used. Alkaline solutions of the sulfuric 
ester are not light sensitive. 


EVALUATION OT STUDY 


A group of substances capable of correcting 
the low blood prothrombin levels of certain 
clinical and experimental conditions, is de- 
scribed as having “vitamin K" activity. 
These substances, as found in nature, are all 
quinones, or are readily transformed into 
quinones. The quinones are almost com- 
pletely insoluble in water but dissolve in fat 
solvents. Vitamin Ki, the original principle 
as found in alfalfa, has been isolated, its struc- 
tural formula has been elucidated as 2-methyl- 
3-phytyl-i, 4-naphthoquinone and it has been 
synthesized (5, 7). A large group of related 
compounds has been synthesized and found to 
have vitamin K. activity by chick assay (9). 
Many 0/ these substances have bees used 
clinically (Fig. 1). 

The lack of solubility In water of naturally 
occurring vitamin K. is responsible both for 
the development of a large part of clinical 
vitamin K deficiency, and for much of the 
difficulty of therapy. In obstructive jaundice 
and in biliary fistula the absence of bile salts 


•Since tboe dill were compiled i water tolul 
3 methyl 1. a nipbtboquinone^Abbotta hyau 
equivalent o( * milligram* o! the naphthoquio 
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in the intestinal tract reduces the absorption 
of all fat soluble substances. This situation 
creates the largest group of vitamin K de- 
ficiencies. Disease of the gastro-intestinal 
tract severe enough to interfere with general 
absorption and nutrition, despite the normal 
flow of bile, may result in inadequate absorp- 
tion of vitamin K as shown by altered blood 
prothrombin levels. It has been pointed out 
that the liver plays an important role in the 
maintenance of the blood prothrombin. Re- 
moval or poisoning of the liver in experimental 
animals results in a fall in blood prothrombin 
• which cannot be corrected by vitamin K 
therapy. In clinical liver failure hypopro- 
thrombinemia frequently develops. 1 Investi- 
gators have found this condition refractory to 
vitamin K therapy (4, 23). More recently 
prothrombin deficiency has been noted in the 
blood of many newborn infants. The diminu- 
tion of blood prothrombin is marked in “hem- 
orrhagic disease” of infancy, and readily re- 
sponds to vitamin K administration. 

The earliest efforts at vitamin K therapy 
m,ade use of crude extracts of varying potency. 
The isolated principles were used as soon as 
they became available. Because of their in- 
solubility in water, therapy was largely con- 
fined to oral administration, with the addition 
of bile salts when these were absent from the 
intestine. The need for an effective parenteral 
method of therapy became apparent. Nausea, 
vomiting, intestinal obstruction, or other types 
of interference with intestinal absorption fre- 
quently prevented restoration of normal blood 
coagulability, often in the patients most in 
need of effective treatment. Both subcu- 
taneous and intramuscular injection of sub- 
stances with vitamin K. activity proved to 
have too slow an effect in the presence of 
bleeding and in preparation for surgery. A 
method of preparing pure vitamin Ki in col- 
loidal suspension for intravenous administra- 
tion has been described (10). This mode of 
therapy has been found to be rapidly effective, 
the uncertainties of intestinal absorption are 
eliminated, and the action of the drug has 
been noted to be prolonged. 2-Methyl-i, 4- 
naphthoquinone was effective when used in 

'A revira of the evidence for the t6!e et the liver in the development 
01 hypoprothrombmemia nuy be found in a summary by Brinbhous. 


CH 2 - CH v C - CH 2 - C,5 H 3j 
ch 3 

2 -Mcthyl - 3 - phybyl- 1,4- naphthoquinone (Vitamin K) 



o 


2 -hi etnyl - 1 , 4 -naphthoquinone (vitamin K^) 


O-SO 3 Na 



O-SO 3 Na 

Sodium salt of the sulfuric ester of 
2-methyl - 1,4 - napthohydroquinone 

Fig. i. Formulas for vitamins K 1. K,, and sodium salt 
of the sulfuric ester of reduced vitamin Kt. 

the same way. On the basis of minimal effec- 
tive dosages shown by chick assay, 2-methyl-i , 
4-naphthoquinone is fully as active as vitamin 
Ki (1). However, clinical trials suggest that a 
single dose of vitamin Ki has a longer effect 
than that of an equivalent dose of 2-methyl-i, 
4-naphthoquinone. 

Several points of physiological interest are 
brought out by intravenous vitamin Ki ther- 
apy. The blood prothrombin level is very 
rapidly restored following the correction of 
vitamin K deficiency. This may occur even in 
a moribund patient. The prolonged effect of 
large— 10 milligram— doses as compared with 
that of small— 0.5 milligram— doses, suggests 
the possibility* of storage within the body of 
vitamin Ki, or of some derivative of the 
quinone. The physical properties of vitamin 
Ki suggest that it may not be rapidly ex- 
creted. Studies of the complete metabolism of 
the quinone, however, have not been reported. 
The intravenous route obviates the changes in 
chemical form which may occur within the 
intestinal tract and offers a method for the com- 
parison of the activity of various anti-hemor- 
rhagic substances. Such comparisons must be 
made with caution in view of the necessarily 
uncontrolled nature of the clinical experiments. 

The search for parenterally effective vitamin 
K preparations has led to the synthesis of 
water soluble compounds. The use of these 
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Tig 7 Determination of prothrombin to human plasma The relation of the dolling 
time of recalcified plasma, containing an excess of thromboplastin, to the concentration 
of prothrombin (Courtesy A J Quick, J. Am U Ass , March 14, 19,38 ) 


substances eliminates the need for the large 
volume of fluid used in suspending the quinone. 
A report on the intravenous use of a bisulfite 
derivative of 2-methyl- 1, 4-naphthoquinone 
was recently published by Kark and Soutcr 
They found that 48 hours were required for 
the return to a normal prothombin time and 
noted that the effect lasted less than 24 hours. 
Slow conversion to an active form together 
with rapid excretion of a water soluble sub- 
stance may account for these findings The 
authors reported no better effect with larger 
doses Our experience with a sulfuric ester of 
2-methyl-i, 4-naphthohydroquinone disclosed 
a similar slow and short effect which was not 
improved by giving 20 milligrams instead of 
10 milligrams The water soluble compounds 
thus differ markedly from the quinones, in 
that increasing the dose of the quinones does 
intensify and prolong their effect. 

Reference to Quick’s demonstration of the 
relationship of prothrombin time to concen- 
tration of prothrombin (13) demonstrates that 
the formation of comparatively small amounts 
of prothrombin will result in a rapid drop from 
a high to a moderate prothrombin time (Fig. 
2), but that larger amounts are required to 


reduce the prothrombin time to normal A 
prothrombin time within normal limits may 
represent large variations in prothrombin con- 
centration. The prothrombin curves pub- 
lished by Kark and Souter flatten distinctly 
before the normal level is reached, and a simi- 
lar effect was noted by us in studying the 
action of the sulfuric ester and of small doses 
of the quinones 

Because all other clinical instances of pro- 
thrombin deficiency responded to vitamin K 
administration, the effect of vitamin K on the 
hypoprothrombinemia of liver disease was 
studied The investigation seemed of interest, 
although we had not encountered a patient 
with liver disease whose prothrombin defi- 
ciency led to abnormal bleeding of clinical 
significance. Although prothrombin deficiency 
in liver failure is probably unrelated to vita- 
min K deficiency, it was thought that an 
excess of vitamin K might possibly increase 
prothrombin production. The recognition of 
small responses to therapy was difficult be- 
cause the blood prothrombin levels in patients 
with liver disease were observed to vary spon- 
taneously. In general, the prothrombin defi- 
ciency’ of liver failure was not improved by 
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vitamin K. In one instance of liver failure 
from which the patient recovered, a return to 
a normal prothrombin level followed the ad- 
ministration of vitamin K intravenously. This 
response was very different from the character- 
istic reaction to the vitamin in other prothrom- 
bin deficiencies in that the return to normal 
required 72 hours (see Chart 11). 

CONCLUSIONS 

1. Vitamin Ki— 2-methyl-3-phytyl-i, 4- 
naphthoquinone— can be dispersed in glucose 
solution and in this form it can be safely 
administered intravenously. 

2. A single 10 milligram dose of vitamin Ki 
given intravenously in cases of obstructive 
jaundice and biliary fistula produced a more 
rapid and prolonged effect than any other 
substance so far reported. 

3. Single doses of 0.25 milligram of vitamin 
Kj or of 5 milligrams of the sodium salt of the 
sulfuric ester of 2-methyl-r, 4-naphthohydro- 
quinone resulted in rapid cures of hemorrhagic 
disease of the newborn. 

4. The prothrombin deficiency of liver failure 
did not respond to vitamin K except in one 
instance in which clinical recovery' occurred. 

5. 2-Methyl-i, 4-naphthoquinone has been 
administered intravenously' as a colloidal sus- 
pension and has been found to be effective by' 
this route. 

6. A water soluble sulfuric ester of 2-methy'l- 
i, 4-naphthohydroquinone was capable in 10 
to 20 milligram doses of causing distinct drops 
in prothrombin time, but in the degree, rapid- 


ity and duration of its effects, it was found to 
be inferior to the quinones. 
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HIP FRACTURES 

Treatment by the Multiple Kirschner Wire Method 


JOHN B. CHESTER, M.D., I 

T HE multiplicity of methods used in 
treating hip fractures is sufficient proof 
that no perfect method has been evolved. 

. The percentage of results which might 
be classified as excellent, or even satisfactory, is 
still too low, though unquestionably far greater 
than was the case io, or even 5, years ago. The 
reasons for being unable to evolve a universally 
successful method of treatment are perhaps in- 
surmountable. Probably chief among these is the 
fact that this fracture is common in the aged and 
relatively rare in youth. A mechanical reason is 
the difficulty of proper reduction due to the freely 
movable billiard ball like femoral head unattached 
or held by any strong ligament, with the added 
possibility of interposition of tom capsule. A still 
further reason, physiological in nature, and proba- 
bly more important in the case of the femoral neck 
as opposed to intertrochanteric fractures, is the 
fact that the main blood supply of the femoral 
head is derived from capsular arteries which enter 
the base of the neck extending into and anas- 
tomosing in the head. When this blood supply is 
broken off, unless restored by good and close 
approximation of the fragments, death and 
aseptic necrosis of the head will surely result. It 
has been conceded by almost all orthopedists that 
the minute blood supply through the ligamentum 
teres is not sufficient to nourish the head; so in 
order to prevent death of the fractured head and 
nonunion, it is absolutely essential to procure 
early reduction and firm fixation of the fragments 
so that the disrupted circulatory lines of com- 
munication will be quickly re-established. This 
aseptic necrosis of the head has been recognized 
for a great many years, being first described by Sir 
Astley Cooper over a hundred years ago, and as 
late as 1896 Kocher thought that death and 
aseptic necrosis of the head took place in all 
femoral neck fractures. 

A brief review of the evolution of the treatment 
of hip fractures recalls that the first great advance 
was introduced by Whitman in 1912 and con- 
sisted of his classical reduction by abduction, 
flexion, extension, and internal rotation followed 
by fixation in a body plaster spica. With the 
Whitman technique, bony union was not claimed 

Medical Corps, United States Army 
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for more than 40 to 60 per cent of cases. Its most 
serious defect was the prolonged immobilization 
leading to pulmonary complications in the aged. 
This fact was a stimulus to orthopedists in the 
development of methods which would not only 
give firm fixation but also allow early mobilization 
of the patient. To fill both of these requirements 
some form of mechanical fixation was obviously 
necessary. However, until the work of Smith- 
Petersen, first published in 1931, mechanical fixa- 
tion had been largely limited to the use of the 
round nail or bone peg driven through the 
trochanter into the head. In the case of the 
former, fixation was not complete due to rotation 
of the head on the nail which served as an axis. 
In the case of the latter, fixation was very un- 
stable due to weakness and frequent breakage of 
the bone peg. Smith-Petersen overcame this dis 
advantage of the nail by developing a flanged nail 
which definitely prevented rotation of the frag- 
ments His nail was later greatly improved by 
canalization (Johansson), which allowed more ac- 
curate insertion of the nail over a Kirschner wire. 
Since his pioneer work, a number of mechanical 
devices have been developed which have certain 
advantages over the nail in that they not only fix 
but impact and hold the fragments in impaction. 
Examples are the Henderson lag screw, the 
Morrison lock bolt, the Moreira stud bolt screw, 
the Martin multiple screws, and many others. AH 
of these methods of mechanical fixation require a 
rather elaborate armanentarium to be carried out 
properly, not to speak of considerable practical 
experience not available to all surgeons required 
to treat hip fractures. In the absence of these two 
requirements, depressing accidents occur, the 
most common of which is splitting of the trochan- 
ter major, neck, or the femoral head itself (Fig >)■ 
Suffice it to say, hip fractures are one condition in 
which accidents are an ill afforded luxury, perma- 
nent crippling of the patient being the usual un- 
fortunate result. When this happens, j'ust as 
usual, little can be done to improve the patient's 
condition. 

It is the purpose of this paper to present our 
experience with as near a foolproof mechanical 
method of fixation in hip fractures as we believe 
has yet been devised. The multiple Kirschner 
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I jg 3 Case i Male, aged 54 years a, Fracture has 
been reduced by manipulation under local anesthesia and 
is held fixed by Scanlon-Balfour table Photograph shows 
preparation for check of position by lateral roentgenogram 
Curved casette with portable machine placed laterally 
is better if available Note guide wire A extending from 
greater trochanter and bisecting Poupart's ligament 
b. Insertion of first Kirschner wire Note circle of skin 
anesthesia about area through which wires will be passed 
Known position of guide wire with relation to femora! neek 

is necessary the Kirschner wire method might 
require less time than the nailing operation 
We first began using this method of treatment 
in hip fractures in December, 1936, after publica- 
tion of the work of Dyas and Aries. With minor 
changes in technique it has since become routine 
with us whenever applicable When properly 
applied the technique is one which is almost en- 
tirely free of shock to the patient, requires no skin 
incision, and yet fulfills the two criteria of firm 
fixation of the fracture with early mobilization of 
the patient It consists essentially of the fixation 
of the fragments by the insertion of multiple 
Kirschner wires so placed as to utilize the crossed 
nail locking principle well known to carpenters 
In other words, the wires are placed at widely’ 
varied angles which locks the head in place in a 
manner impossible for wires placed in parallel 


assist* in dctemiuung direction o£ Kirschner wire c, 
Kirschner w ires being dipped after checking proper depth 
and position by x ray film \\ ires should be bent at.bone 
surface before clipping to prevent occasional compbcation 
of migration (Fig ae) Slim about wire depressed before 
cutting of wire ends d. Operatise site immediately after 
wires have been clipped below skin le\el and skin allowed 
to cover all wire ends Operation has been completed 
and no further fixation of fracture is required m most in 
stances 

planes We first attempt to secure accurate re- 
duction of the fracture This is done manually 
after the patient is placed on the fracture table 
and the w ell leg is fixed in the foot piece so as to 
anchor the pelvis firmly. We have found local 
anesthesia perfectly satisfactory for accomplish- 
ing reduction 

Preoperative preparation is important Our 
custom is to administer one of the barbiturates 
the night before the operation and again 30 
minutes before taking the patient to the fracture 
room Morphine from '/<> to % gram and scopola- 
mine */ioo grain are given at the same time. With 
this preparation we have found the patient to 
sleep intermittently throughout the operation, 
and shock incident to the trauma involved is 
minimal or absent. In the administration of the 
local anesthetic we attempt to locate the joint 
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Tig 5 Case 2 Male, aged 19 years a, Roentgenogram 
of fracture of base of femoral neck showing marked rotation 
and displacement b, This patient, a C. C C enrollee, w as 
admitted 2 months after injury and, because of fixation, 
accurate manual reduction was not possible Open re 
diction using the Ollier approach was done Fragments 
freshened, approximated, and fixed by 3 Kirscbner wires 
Trochanter major A, which was removed with muscle at- 
tachments for exposure, reattached with a crossed Kirsch 
ner wires B Traction was applied to this patient for 6 


weeks On removal angulation at fracture site promptly 
took place with bending of wires Use of 2 more wires 
originally would undoubtedly have prevented this 
c, X ray film taken 8 months after operation showing Ifirm 
bony union Hires holding trochanter removed after 10 
weeks Wires through neck allowed to remain for 12 
months d, Immediately after removal of wires. Three- 
quarters of an inch shortening due to varus position of neck 
caused by original angulation and landing of wires at site 
of fracture function normal 


interna! rotation results in an almost flat plane of 
the neck parallel to the floor. For anesthesia at 
this point, we find that it is sufficient to anes- 
thetize a fairly wide circle of skin extending from 
approximately inch below the tiochanteT major 
to its upper border This leaves the area directly 
over the point of insertion of the wires uninfil- 
trated, 50 that one is allowed to palpate the bone 
with relative ease. Two i6-gauge Kirschner wires 
are now passed through the lower portion of the 
trochanter, or shaft just below the trochanter, 
into the neck and head of the femur, the guide 
wire being used to determine direction (Fig 3b) 
These 2 wires are purposely not inserted far 


enough so as to avoid any danger of inserting 
them too far (Fig. 4d) Another anteroposterior 
and lateral check at this point enables us to deter- 
mine by measurement on the roentgenogram, the 
exact distance necessary further to insert the J 
wires Accuracy is obtained by nicking the wires 
at this exact distance from the skin and then con- 
tinuing their insertion until this nick reaches the 
skin. We now have 2 wires properly placed and 
their direction accurately checked on the roent- 
genogram. By the use of these as guides and di- 
rection finders, the remaining 3 wares can be 
easily inserted to the proper depth and in the 
proper direction After all 5 wires are in place, it is 
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1 ig 9 Case 6 Male, aped 6a years, a. Comminuted 
intertrochanteric fracture, left hip b, Anteroposterior view 
after reduction and transfixion by s Kirschner wires 
Upper wire inserted too far and slightly retracted before 
dipping Lateral view in this case showed 4 wires com- 
pletely within the femoral neck, the fifth leaving the neck 



c d 


but re-entenng the head causing result shown in figure $d 
c, X ray film, taken after 6 months showing firm bony 
union One wire, apparently the one which made exit (tom 
the femoral neck, being bent d, Roentgenogram taken 
8 months after injury and t month after the removal of 
the wires. 


patient up immediately. If the patient is old and 
in poor general condition, no traction is applied. 
If young, strong, and heavily muscled, the 
maintenance of about 10 pounds of traction for 10 
days to 2 weeks will probably be more com- 
fortable for the patient. 

As for the number of wires used, we have 
arbitrarily used 5 in this clinic because we have 
found that 3 wires will bend (Fig. 5b), while 5 
wires never have in our experience. We ordinarily 
use stainless steel Kirschner wires leaving them in 
place from 8 to to months or even longer, de- 
pendent on evidence of union as shown by the 
roentgenogram. The longest period in this series 


has been 14 months (Case 1). In no case have we 
observed x-ray findings of irritation in the host 
caused by the wires. As previously stated, we 
have found it safe to allow the patient up imme- 
diately in wheel chair, and after 6 to 8 weeks, on 
crutches. We have not allowed weight bearing 
until some evidence of union is present. When 
•weight bearing is started, no inconvenience b 
caused by the presence of the wires under the skin 
except that in some cases the patients complain 
of a pricking sensation where the end of the wire 
was perhaps left unusually long or has become too 
long by extrusion, an event which occasionally 
takes place 



Fie 10 Case 7 Female, aged 56 years a. Impacted fracture mid portion of femora! 
neck b. Same case immediately after transfixion by S crossed Kirschner w ires This 
case, requiring no reduction, was done on fluoroscopic table c, After ro months and 
immediately after removal of Kirschner wires X-ray evidence of firm bony union 
Weight bearing, and symptom free for past 6 months 
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Fig. 11. CaseS. Male, aged 6S years, a, Anteroposterior 
view showing comminuted fracture through base of 
femoral neck and through trochanters, b, Immediately 
after reduction and after insertion of 4 wires. Two lower 
wires inserted too far and required slight withdrawal. 
Upper wire is the external guide wire, c, X-ray film taken 


4 months after injury showing 5 wires in position. The 
cause of the bend in 1 wire is undetermined . d, Anteropos- 
terior view S months after injury, and 2 weeks after re- 
moval of wires. Note that bony union is complete. Full 
weight has been borne since 3 months before removal of 
the wires. 


A few rules or words of caution might be of 
value: 

1. Reduction should be as nearly perfect as 
possible. Odds in favor of nonunion or absorption 
of head are in inverse ratio to accuracy of reduction . 

2. Lateral x-ray checks are essential for reduc- 
tion, of course, but also to check the wires. A 
wire which does not traverse the fracture line and 
stay within the femoral neck and head throughout 
its course in both the anteroposterior and lateral 
views is useless and should be removed and re- 
inserted. An exception to this rule is shown in 
Figure 8c; here a wire leaves the neck and re- 
enters the head. 


3. To identify the wires on the film, it is helpful 
to clamp forceps of different shapes or preferably 
small lead markers to the Kirschner wires before 
roentgenograms are made. 

In impacted hip fractures in good position there 
is a tendency on the part of many surgeons to 
leave well enough alone. In these cases we believe 
that wiring should always be done. If no reduc- 
tion is necessary, the wires may be inserted 
quickly on the fluoroscopic table under direct 
vision with practically no shock and little incon- 
venience to the patient (Fig. 10). One does not 
then have to fear that the impaction will become 
loosened and the reduction be lost as happened to 



a b 


Fig. 12. Case 9. Female, aged 54 years, a, Comminuted 
fracture through distal portion of femoral neck, b, Imme- 
diately after reduction showing relation of external guide 
wire to normal line of femoral neck. Slight varus obtained 
in this case improves chances of bony union, c, After in- 
sertion of 5 Kirschner wires, d. After 5 months. X-ray 
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evidence of definite bony union is shown. There is no 
evidence of angulation, or bending of the wires, despite the 
fact that this patient weighed more than 200 pounds and 
was unrestricted as to movement. Full weight bearing 
is still prohibited at this time because of this excessive 
weight. 
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one of our patients several years ago (Fig 2). 
Since this unfortunate experience, we have wired 
impacted hip fractures as a matter of routine. 

As for use of the fluoroscopic table routinely in 
impacted cases, we do not recommend it unless 
one is fortunate enough to have a modem com- 
bined fracture fluoroscopic table. We believe that 
the ease of reduction and fixation of the patient on 
a good fracture table outweighs the advantages of 
fluoroscopy despite time wasted while waiting for 
development of repeated series of films A 
portable fluoroscopic headpiece is perfectly use- 
less in hip fractures. An additional disadvantage 
of the fluoroscopic technique is exposure of the 
operator which this method entails. Satisfactory 
methods of shielding the orthopedist's hands from 
the rajs have jet to be devised, and so much un- 
avoidable fluoroscopic work is necessary in a busy 
orthopedic clinic that whenever possible it should 
be avoided. 

Roentgenographic C3se records arc presented to 
illustrate special features of the technique. In 
their selection an effort has been made to include 
as many different types of hip fractures as 
possible (Figs 4 to 12). 

CONCLUSIONS 

Further data with reference to the multiple 
Kirschner wire method of treatment in hip frac- 
tures are presented Cases illustrating various 
types of hip fractures are demonstrated 


The writer has used this method in 23 patients 
over a period of 3K jears. Five are under treat- 
ment and cannot be classed as cures, but all show 
x-ray evidence of union. Eighteen patients are 
cured. There h3s been 1 case of infection in which 
2 nails and 2 wires were used (Case 6). The ulti- 
mate outcome of this case must be classed as 
doubtful. No case of nonunion has occurred. 

The relative simplicity of this method and uni- 
formly good results possible under proper applica- 
tion together with minimal surgical shock warrant 
a more thorough test and widespread use. 

Photography by U S Army Signal Corps, Fort Sam 
Houston, Texas 
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A ONE STAGE OPERATION FOR THE CURE OF CARCINOMA 
OF THE AMPULLA OF VATER AND OF THE HEAD 

OF THE PANCREAS 

I. RIDGEWAY TRIMBLE, M.D., JOHN W. PARSONS, M.D., and 
CLAUDE P. SHERMAN, M.D., Baltimore, Maryland 


T HE operative story of growths in the 
region of the head of the pancreas and 
in the second portion of the duode- 
num is of great interest to all physi- 
cians and surgeons both because of its con- 
stant challenge and because at the present 
time the only effective operation shuts off per- 
manently the external secretion of the pan- 
creas without apparent significant effect upon 
the health of the patient. This story, although 
commenced in 18S8, has not been one of rapid 
progression toward successful removal char- 
acteristic of many other abdominal operations 
for malignant growths since that date. Fac- 
tors obviously responsible for this delay are, 
as stated by Judd and Hoemer, (i) the insidi- 
ous onset of the disease, (2) the generally poor 
condition of the patients, (3) the relative in- 
accessibility of the lesions, (4) the proximity 
of important structures which cannot be sacri- 
ficed, and (5) the extreme technical difficulties 
of the procedure. Although the operation here 
described was performed to remove a car- 
cinomatous growth arising from Vater’s am- 
pulla, the same operative technique may be 
applied to other tumors in this whole periam- 
pullar area whether they arise from the 
duodenal wall, the common duct, the pan- 
creatic duct, or the head of the pancreas. 

That carcinoma of the ampulla of Vater is 
insidious in its onset is well known, and a 
positive diagnosis is a matter of great difficulty 
and has comparatively seldom been made be- 
fore operation. There is no pathognomonic 
nor even any constantly recurring symptom, 
although jaundice is by far commonest. This 
is usually gradual in onset and progressive, 
although there may be a distinct intermittency 
(due probably, as Outerbridge suggests, to tur- 
gescence and vascularization of the neoplasm) 
as opposed to carcinoma of the pancreas in 


which the jaundice is more apt to be steadily 
progressive. 

Associated conditions such as pruritus will, 
of course, accompany or follow the jaundice. 
This was the first and for several months the 
most distressing symptom in the case here 
reported. Afterward come anorexia, rapid 
loss of weight, and more or less pronounced 
decoloration of the stools, amounting in some 
instances to complete acholia. Next in fre- 
quency, in approximately one-half the cases, 
comes pain, either in the epigastrium, gall 
bladder, liver region, or back. 

The conditions with which cancer of 
Vater’s ampulla is most likely^ to be confused 
are obstruction of the common duct by stone, 
benign stenosis from scar formation, chronic 
interstitial pancreatitis, and cancer of the 
head of the pancreas. Expectant treatment 
of some of these conditions may be wise; but 
to temporize too long or to split hairs in 
attempting to establish a diagnosis in the 
presence of a malignant growth at the am- 
pulla of Vater may render removal impos- 
sible because of extension or metastases, or 
may make the patient, because of the harmful 
consequences attendant on biliar)' obstruc- 
tion, a poor or prohibitive operative risk. 
Metastases are rarely found in a patient with 
cancer of Vater’s ampulla; this fact is of 
course favorable and is a stimulus toward 
attempted operative cure. On the other hand, 
this freedom from metastases is also indica- 
tive of an unfavorable fact— that a patient 
with such an obstruction of the biliary and 
pancreatic ducts succumbs rapidly, too soon 
for metastases to occur. The average dura- 
tion of life in 47 cases studied by Outerbridge 
was only months; in 23 cases it was less 
than 6 months; and in 10 cases less than 3 
months. Upcott writes: “There is probably 
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Fig i Normal topography of the upper abdomen 


no position in the body outside the central the biie and pancreatic ducts, and the head of 
nervous system where a growth, while yet so the pancreas makes a surgical attack a for- 
small, is heralded by more widespread symp- midable procedure because of the relative 
toms.*’ Boyce states: “These symptoms are due inaccessibility of the lesion The pancreas is 
to obstruction of thebile flow orof the pancreatic situated transversely across the posterior wall 
flow or of both, and they lead with incredible of the abdomen, at the back of the epigastric 
swiftness to hepatic insufficiency, pancreatic and left hypochrondriac regions, with its head 
insufficiency, and the hemorrhagic diathesis embraced in the concavity of the curve 
which is one of the most frequent and most formed by the first, second, and third por- 
dangcrous complications of obstructive jaun- tions of the duodenum The posterior sur- 
dice of any origin. In other words, they are face of the pancreas is not covered by peri- 
manifestations of pathologic states which arc toneum and is in direct contact with the vena 
compatible with life for only a limited period cava, which lies between the pancreas and the 
of time ” vertebral column, the portal vein, which lies 

The anatomical situation of a growth in- behind the head of the pancreas, its tributary 
\ olving the second portion of the duodenum, veins, the inferior mesenteric, superior mesen- 
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teric, and splenic veins; the abdominal 
aorta; the splenic artery; and the origin of 
tire superior mesenteric artery. 

Anteriorly the pancreas is covered rvitli the 
peritoneum of the omental bursa, which 
separates it from tire overlying stomach, 
transverse colon, and transverse mesocolon. 
Just at its superior surface is the celiac axis 
and its branches; its inferior surface is in con- 
tact with the transverse portion of the duo- 
denum and the duodenojejunal flexure (Fig.i). 

The secretion of the pancreas in man is 
quite abundant, being 500 to 800 cubic cen- 
timeters a day, and its digestive action de- 
pends upon its three groups of enzymes— 
proteolytic, amylolvtic, and lipolytic. Evi- 
dently the proteolytic enzyme of the juice is 
secreted in a zymogen or pro-enzyme form 
(trvpsinogen), which is activated or con- 
verted to trypsin by something contained in 
the mucous membrane of the small intestine 
(duodenum, jejunum). Pavlov supposed this 
substance to be an enzyme, and called it 
kinase or enterokinase, which by hydrolytic 
action upon the trvpsinogen converts it into 
trypsin. Trypsin acts with another important 
proteolytic enzyme of the pancreas, erepsin, 
to split the protein molecule into its constit- 
uent aminoacids. 

The starches are acted upon by the dia- 
static enzyme (amylase), which is found in 
the secretion of the pancreas or in an extract 
from the gland. Its action is similar to, or 
identical with, that of ptyalin, causing a 
hydrolysis of the starch, with the production 
of maltose and acro-odextrin. Before absorp- 
tion these substances are further acted upon 
by the maltose of the intestinal secretion and 
converted to dextrose. 

The third important class of enzymes in the 
pancreatic juice attacks neutral fats through 
an active enzyme, lipase, capable of hydro- 
lyzing or .saponifying these fats, breaking 
them up into glycerin and the constituent 
fatty acid. It should be added that the action 
of this enzyme is aided very materially by 
the presence of bile. Although this latter 
secretion contains no lipase itself, neverthe- 
less mixtures of bile and pancreatic juice split 
the neutral fats more rapidly than does pan- 
creatic juice alone. 


Faced with a growth at the ampulla of 
Vater obstructing the common duct, the sur- 
geon has the choice of three operative pro- 
cedures: (1) leaving the growth in place and 
short-circuiting the flow of bile by an anasto- 
mosis between the common duct or gall 
bladder and the stomach or intestine; (2) 
incision of the duodenum, local removal of the 
growth, and fixation of the stumps of the 
common and pancreatic ducts to the duo- 
denum at the same area from which the tumor 
was excised; (3) radical removal of the growth 
by resection of the first and second portions 
of the duodenum. Continuity of the gastro- 
intestinal tract must then be re-established 
by an anastomosis between the stomach and 
the jejunum, and of the biliary tract by an 
anastomosis between the stump of the com- 
mon duct or the gall bladder and the stomach 
or intestine. Neither of these procedures 
restores the channel of the pancreatic duct 
for the flow of bile into the intestine, and the 
re-establishment of this flow has been the 
most baffling problem to the surgeon, the 
real bctc noire which has been the cause of 
operative timidity and of consequent delay 
in the surgical answer to this whole question. 
Attempts at such a reconstruction, after a 
sufficiently wide resection of the tumor, have 
resulted in a high incidence of leakage of both 
pancreatic and duodenal secretions, with 
the resulting prohibitive mortality. 

Operations for diseases of the pancreas it- 
self preceded by 10 years those for a tumor 
at the ampulla of Vater, but those paved the 
way for these because the field and the opera- 
tive principles involved in each operation are 
primarily the same. The ingenuity, courage, 
and technical skill of the pioneers in the work 
are manifest to everyone reading their reports. 

Sauve, in an article on this whole problem 
published in 1908, stated that Mayo-Robson 
at the Congres de Paris in 1900 credited Bill- 
roth with having removed the entire pancreas 
because of its involvement in a growth, with 
recovery of the patient; this was in 1S84. 
Since no operative details of the case were 
available, however, Sauve subtracted this 
case from his report. He included 8 other 
cases of resection of the head of the pancreas, 
those of Ruggi, 18S9; Terrier, 1892; Kroen- 
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Fig 7 Transection of duodenum between first and 
second portions Mobilization ol duodenum by incision 
along U iirt’s line (After Sauv£, Rev d thir , 1908 ) 


lein, 1893; Biondi, 1896; Scndler, 1896; Tri- 
comi, 1898; Codivilla, 1898; Franke, 1901. To 
these 8 he added 3 other cases, those of 
Tuffier, 1905; Michaux, 1906; and Duval, 
1906. In 5 of these n patients an isolated 
benign tumor in the pancreas was resected, 3 
of the patients recovered; and in 2 there was 
local resection of the pancreas for carcinoma; 
both patients died of metastases after 4 
months. The 4 remaining patients had com- 
bined operations. Duval’s patient was well q 
months after resection of the pyloric end of 
the stomach, which contained an ulcer per- 
forating into the pancreas, resection of pan- 
creatic tissue about the ulcer, and a posterior 
gastroenterostomy. Michaux removed the 
second and third portions of the duodenum 
with the contiguous pancreatic tissue, left the 
first portion of the duodenum together with 
the common duct intact, and performed an 
anterior gastroenterostomy, the patient died 
that same day of shock Tuffier excised the 
head of the pancreas, ligating the common 
duct and performing a cholecystduodenos- 
tomy; the patient died 24 hours later Codivil- 
la performed a most interesting operation for 
which he is entitled to great credit. Finding a 
cancerous process in the head of the pancreas 
which could not be separated from the 
duodenum, he resected en bloc the head of the 


pancreas, a major portion of the duodenum 
and the pyloric end of the stomach, re-estab- 
lished the gastrointestinal flow with a Y- 
gastroenterostomy after the method of Roux, 
and with a Murphy button added a cholecyst- 
enterostomy. The patient lived for 24 days, 
d> ing withprogressivc cachexia and glycosuria.’ 

The operative attack on growths situated 
directly at the papilla of Vater began in 1898 
when Halsted, encountering a greatly dilated 
common duct and feeling a small hard growth 
at. the ampulla, opened the duodenum, ex- 
cised a V-shaped section of the duodenum, 
including the growth and the first portion of 
the common and pancreatic ducts, and closed 
the duodenum, implanting the stumps of 
both ducts into the suture line of closure. His 
patient lived free of symptoms for 7 months, 
then died with a recurrence of original growth. 

Early in the operative story' came the sug- 
gestion of a two stage operation, a suggestion 
which was founded on the belief that such 
obstructive symptoms as cholemia should be 
relieved by a less serious operation before 
radical extirpation of the tumor is attempted 
Procedures of this sort were reported by 
Mayo in 1901 and Kauschin 1909; the former’s 
first operation was a cholccystostomy, the 
latter’s a cholecystenterostomy. 

The two stage attack was likewise recom- 
mended by Sauve in 1908 in describing an 
operation for resection of the head of the 
pancreas which he had conceived by dissec- 
tion of fresh cadavers. At the first stage a 
gastroenterostomy was made, Sauve calling 
this first stage “la rcconaissance en force 
avant la bataille.” He advised against form- 
ing the new path for the bile flow at this stage 
because this procedure would mask the 
operative field of the second stage At the 
second stage the second portion of the duo- 
denum together with the adjacent pancreatic 
tissue was resected and the bile flow was 
re-established by a choledochoenterostomy 
Sauve regarded this latter procedure as far 
preferable to a cholecystenterostomy or a 
cholecystgastrostomy since these two opera- 
tions predisposed the patient to an angio- 
cholitis of intestinal origin Then Sauve came 
to a prophetic conclusion when, in discussing 
the treatment of the remaining pancreatic 
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stump, he pointed out the impossibility of 
suturing the duct of Wirsung directly to the 
intestine and condemned the attempt to graft 
the pancreatic stump into the intestinal 
canal. He ended the speculation about this 
problem by concluding that it is necessary to 
resign oneself to the loss of the external func- 
tion of the pancreas. “II faut done se resigner 
a la perte de la fonction exteme de la glande.” 
As if such a departure seemed too radical, he 
added a last paragraph to say that to avoid 
fat necrosis it might be best to place drains 
down to the stump of the pancreas in order 
deliberately to form a pancreatic fistula (Figs. 
2 , 3 . 4 )- 

For the next 30 years no significant addi- 
tion was made to the surgical treatment of 
lesions in the head of the pancreas or in the 
duodenum at the ampulla of Vater. Growths 
in the latter site, if attacked surgically, were 
treated by a transduodenal incision with a 
local removal after the manner of Halsted, 
although Koerte in 1904 tried a slightly 
more radical removal of the cancer by a cir- 
cular resection of a small area of the duodenum 
just at the ampullary region, making an end- 
to-end anastomosis of the duodenum and 
implanting the common and pancreatic ducts 



operation only a few hours. 

In 1905 Moynihan, in discussing operations 
for malignant disease of the pancreas, wrote: 
“I have elsewhere collected the records of all 
cases operated upon— 13 in number. They all 
serve to show that the mechanical difficulties 
of the operation are well-nigh insuperable, 
and that if boldness and good fortune are the 
operator’s gifts, the result to the patient 
hardly justifies the means.” 

Geiser in 1906 made a complete analysis of 
the subject of malignant disease of the 
duodenum, including all tumors of the am- 
pulla of Vater, no matter what their his- 
tological origin, and collected 51 cases, of 
which 19 were operative, of -what he called 
“periampullar” carcinoma. 

To support the surgical attack on the pan- 
creas, Coffey in 1909 devised in experimental 
animals an ingenious but rather complicated 
operation. He believed that the surgeon 
was fearful of operations involving the human 
pancreas because it was devoid of peritoneum, 
and that, although the fat splitting enzyme 
had been the dread of surgeons up to that 
time, there was no evidence that it would 
penetrate the peritoneum to a serious extent. 
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His was a two stage operation the scheme of 
which was to implant the stump of the pan- 
creas into a loop of intestine, effecting a 
peritoneal covering for this stump by in- 
vaginating it into the intestine. 

In 1913, after an extensive search of the 
literature, Outerbridge added 59 cases of peri- 
ampuilar carcinoma to the 51 Geiscr reported, 
mating a total of noa\ ailable for analysis 

That the operative mortality continued 
high is borne out bj the figures of succcssixc 
investigators In 1927 the report of Cohen 
and Colp of 59 cases of radical operations for 


carcinoma of the periampullary region repre- 
sented their complete summary of the litera- 
ture from 1S98 to 1925, the operations being 
mostly transduodenal excisions with reim- 
plantation of the common duct into the suture 
line, and some with reimplantation of the 
head of the pancreas into the duodenum 
They reported a gross mortality of 43 per 
cent in 59 instances in which a variety of 
operative procedures was employed, and 
stressed the fact that even in two stage opera- 
tions the risk of establishing external biliary 
drainage by some type of anastomosis be- 
tween the biliary and upper intestinal tract 
in the presence of obstructive jaundice is not 
negligible, and that many patients subjected 
to such a procedure have not survived to 
undergo a radical excision of the growth. 

In the same year, 1927, Fuldc reported 52 
operative cases with a mortality of 42 per 
cent. In I93r Mueller and Rodcmakcr stated 
that the mortality rate of surgical procedures 
in this area was 30 to 70 per cent, depending 
on the duration of the jaundice and the type 
of operation performed. 

In 1935 Whipple, Parsons, and Mullins 
added 20 reported cases to the 59 collected by 
Cohen and Colp, and described their two 
stage operation for carcinoma of the head of 
the pancreas. In 1935 also, Hunt and Budd 
collected 76 cases in which patients were 
treated surgically, including 18 cases between 
1925 and 1934; the gross mortality was 39 77 
per cent. In 1937 both Cooper and Brum 
schwig published review’s of the subject, and 
the latest report is by Kafka, a comprehensive 
review of all cases of pcriampuHar carcinoma 
from 1900 to 1939 The results of operation 
in 115 patients arc presented in Table I 

TABLE I — RESULTS IS UJ CASES 

E«liion, Rewctwn* T»l. 
Number of ©periliot's 9* lt 1 1 ! 

Operative deaths 3* IO ■** 

Per cent operative mortality 34 47 6 36 5 

This brief review of the anatomy, the 
physiology, the clinical course of patients 
suffering from pathological conditions in this 
area, and the operative efforts to cure these 
conditions makes it clear why the region 
about the head of the pancreas has until now 
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been regarded by surgeons as a forbidden 
territory. The well conceived, if unsuccessful 
operation of Codivilla in 1S9S, the prophetic 
statement of Sauve in 190S, and the successful 
operations reported by Whipple and his co- 
workers in 1935 have cut the Gordian knot 
which tied in fear the venturesome but con- 
scientious operators for so many years. It 
now seems apparent that it is not necessary 
to attempt the hazardous procedure of re- 
establishing the flow of the external secretion 
of the pancreas into the intestine, and that a 
person may remain in good health without 
the digestive enzymes hitherto thought indis- 
pensable. There is, moreover, the possibility' 
that the pancreas possesses, in addition to in- 
sulin, other internal secretions which aid in 
the metabolism of the fats and proteins and 
which are sufficient to maintain normal 
metabolism after all external secretions are 
blocked by ligation of the pancreatic ducts. 
This theory' seems to coincide with the dis- 
covery' of Dragstedt and his co-workers of a 
specific substance in alcoholic extracts of beef 
pancreas which on oral administration to 
depancreatized dogs treated with insulin per- 
mits survival and prevents the fatty' de- 
generation and infiltration of the livers of 
these animals. This substance, for which the 
name “lipocaic” was suggested, is believed 
to be a new hormone that is concerned in 
some way with the normal transport and 
utilization of fat. 

This same hypothetical internal secretion 
of the pancreas was thought by' Boyce to 
explain the ability' of dogs to digest an un- 
usually high fat and protein diet after the 
exclusion of the pancreatic ducts from the 
intestinal tract but with the pancreas itself 
left undisturbed. 

When, in 1935, Whipple, Parsons, and 
Muffins described their operative attack on 
carcinoma of the head of the pancreas they' 
stimulated surgeons to new effort and revived 
flagging hopes. This operation was a radical 
excision en bloc of the tumor by a two stage 
procedure. In the first stage the patient was 
subjected to a gastrojejunostomy, ligation of 
the common duct, and cholecystgastrostomy; 
in the second stage, to an excision en bloc 
of the second portion of the duodenum includ- 



Fig. 6. Operation of Wbipple. 1938. 


ing the ampulla of Vatcr, the lower common 
duct, and the surrounding portion of the head 
of the pancreas, with permanent ligation of 
the pancreatic duct and stump (Fig. 5). 

This operation, although admirable in 
many ways, has certain objectionable features, 
some of which have already been eliminated 
by' its authors. In the first place, an ascending 
cholangitis developed some months later in 
a number of patients subjected to this pro- 
cedure, which was due apparently' to the en- 
trance of secretions from the stomach into 
the gall bladder directly' through its line of 
anastomosis with the stomach. In 1908 
Sauve, as stated before, made this observation 
and maintained that there would be less 
danger of retrobiliary inflammation if the 
gall bladder or the common duct was anas- 
tomosed to the duodenum or to the jejunum 
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Fig 7. This sho«s the resection of the duodenum, the pyloric end of the stomach, 
the common duct, and the head of the pancreas It also show s the anterior P6lya anasto- 
mosis, the transverse colon being omitted front the drawing for the sake of clearness 


instead of to the stomach. Brunschwig in 10 to 12 centimeters below the cholecjstcn- 
1937 was the first to use a loop of jejunum for terostomy In the second stage of the opera- 
the gall-bladder anastomosis, with a side-to- tion the patient was subjected to a gastro- 
side jejunojejunostomy in the first stage of jejunostomy, followed by excision of descend- 
the operation In 1938 Whipple and his ing portion of duodenum and ampulla of 
associates changed their procedure so that Vater, lower end of common duct, and wedge- 
now the first stage consists of a ligation of shaped portion of head of the pancreas, with 
the common duct, and an antecolic cholecyst- ligation of cut end of pancreatic duct and 
jejunostomy on the Roux principle of anas- closure of pancreatic stump (Fig 6). 
tomosing the distal cut end of the jejunum Another objectionable feature in the opera- 
to the fundus of the gall bladder, with an tion as previously performed was the frequent 
end-to-side anastomosis of the proximal cut development of a biliary fistula from the 
end of the jejunum to the side of the jejunum ligated stump of the common duct. In all 
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Fig. 8. This shows the suture of the pancreatic stump, including the pancreatic ducts, 
and the implantation of the stump of the common duct into the jejunum. 


probability this is due to necrosis of the thin One other objection which may be raised to 
walled avascular common duct at the point of resections in this area, as previously carried 
ligature, which is also the cause of the tern- out, is that, whereas the second portion of 
porary leakage of small amounts of bile the duodenum was resected, the first was left 
around the cigarette drain inserted down to in place closed over as a blind stump, and the 
the ligated stump of the cystic duct after the patency of the gastrointestinal tract was 
usual cholecystectomy. In our operation we restored by a gastroenterostomy. This proxi- 
avoided this complication because, instead of mal duodenal stump forms an additional 
leaving a ligated blind stump of the common suture line and, therefore, an additional po- 
duct, we anastomosed the open end of the tential point of leakage. We have avoided 
common duct directly to the intestinal tract, this difficulty by resecting the entire first 
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portion of the duodenum as well as the second 
portion and also the pyloric end of the stom- 
ach, and by restoring the gastrointestinal 
flow by one suture line only, an end-to-sidc 
anastomosis between the jejunum and the 
distal end of the stomach, the so called 
anterior Polya anastomosis. This procedure 
has the additional great advantage of bringing 
the jejunum high up under the edge of the 
liver where the stump of the common duct 
may be anastomosed to it without tension. 

A final objectionable feature to the opera- 
tion as previously carried out arose from its 
performance in two stages, and this objection 
we have attempted to eliminate by our single 
stage attack. Many times after the per- 
formance of the first stage of a planned two 
stage operation, the patient, greatly im- 
proved by the re-establishment of the biliary 
flow, is lulled into a sense of false security and 
is unwilling to undergo the second operation. 
The chief argument of the proponents of a 
two stage procedure is the restoration of the 
flow of the bile into the intestinal tract by the 
first operation, thus enabling the patient bet- 
ter to withstand the subsequent resection, 
with less tendency to hemorrhagic manifesta- 
tions so common to all forms of obstructive 
jaundice This seems a reasonable tenet, par- 
ticularly in very ill ot in elderly patients in 
whom a two stage performance of an opera- 
tion may prevent the whole of the operative 
shock from equalling the sum of all its parts. 
However, the present use of vitamin K has 
reduced the hazard of hemorrhage, thereby 
rendering some of these very ill patients justi- 
fiable 'risks for an operative procedure in one 
stage The chief advantage of a one stage 
performance is that all the work is done in a 
clean operative field as opposed to a field 
masked and obscured by trauma of a- pre- 
liminary operation. With so many vital struc- 
tures in so small a space, complete differentia- 
tion is difficult but imperative in order to 
avoid injury to these structures and to effect 
the delicate restorative anastomoses Many 
times at the second operation in a two stage 
performance the adhesions are so dense that 
removal of the growth at the head of the pan- 
creas is found impossible We be!ie\e, there- 
fore, that the excision of a carcinoma situated 


in this region will be attended with the great- 
est chance of success if the operation can be 
done in one stage after the patient has re- 
ceived proper vitamin therapy and is given a 
large transfusion at the very beginning of the 
operation, which is allowed to run continu- 
ously during entire course of the operation 

CASE REPORT 

M. McF , a white woman, aged 41 years, com- 
plained of severe pain beneath the lower end of the 
sternum, fever, and jaundice. Her father was alive 
but suffered with diabetes She had always had 
excellent health 

In September, 1939, an attack of intense pruritus 
developed which continued 11 weeks, it was not 
accompanied by jaundice or any other symptom 
Following the subsidence of this attack, about tbe 
middle 0/ December, 1939, she was well until March, 
1940, when the pruritus returned and was soon fol- 
lowed by an obstructive type of jaundice, but no 
pain. She was a patient in the Johns Hopkins 
Hospital for a period of 2 weeks at this time, from 
March 23, 1940, to April 6, 1940, when on examina- 
tion she was found to be physically sound except for 
the jaundice and an enlarged left kidney The blood 
count showed a microcytic, hyperchromic anemia 
The red blood cells numbered 4420,000, the hemo 
globm was 9 3 grams (64 per cent), and the white 
blood cells, s,s8o The blood analysis showed 
cholesterol 4*7 milligrams per cent, sugar 91 milli- 
grams per cent, nonprotein nitrogen 34 milligrams 
per cent, and the van den Bergh a delayed biphasic 
reaction, 3 o milligrams pet cent. Tbe stools were 
clay-colored and gave a positive guaiac and benai 
dine reaction The utine was deeply pigmented by 
bile Roentgenograms of the stomach and gastro- 
intestinal tract revealed no abnormality, those of 
the gall bladder showed failure to concentrate the 
dye The jaundice diminished while she was in the 
hospital and she was discharged untreated April 6, 
1940, with the diagnosis of catarrhal jaundice 

Following her return borne the itching and jaun- 
dice persisted Suddenly in the morning of April 23, 
1940, she bad sudden severe pain high up in the 
epigastrium running up beneath the sternum, was 
nauseated, and vomited The pain remained severe 
She was seen that same afternoon in consultation 
at the request of Dr John W Parsons and admitted 
to the Church Home and Infirmary 

Examination showed a well developed, well 
nourished woman of 42 years who was suffering 
with abdominal pain The temperature was 1000 
degrees, the respirations were 18, and the pulse was 
90 There was a definite icteric tint to the skm and 
sclerae The Ijmph glands were not enlarged The 
lungs were dear There was a loud systolic murmur 
at the apex of the heart The abdomen showed 
restricted motion in the right upper quadrant where 
there was some tenderness and muscle spasm, but 
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The patient recovered rapidly from the operation. 
There tvas no vomiting, no pancreatic or biliary 
drainage after the first few daj s, and no digestive dis- 
comfort or fatty stools Pancreatic enzymes given 
by mouth proved distasteful and were stopped On 
the sixteenth postoperative day she suffered a 
rather severe hemorrhage of undetermined origin, 
vomiting blood and losing some blood from the ab- 
dominal wound Thanks to the alertness of Dr. 
Howard Jones and his staff at the Church Home and 
Infirmary she received a transfusion within a feu 
minutes after the onset ©{ the hemorrhage. Alter 
that she improved rapidly and was discharged from 
the hospital on June 2, 10-jo. S weeks after operation. 

She returned a month later to her position as 
secretary and stenographer, where she works 8 
hours a day. She has gamed 15 pounds There has 
been no digestive disturbance except once or twice a 
transient vague epigastric discomfort alter eating 
the fat in' ham, and no abnormality in the stools. 
These are well formed and of a normal consistency 
and color, showing no evidence at any time of 
steatorrhea. Serum lipase estimation was made on 
January 8, 1941, 9 months after operation, after 
the method of Comfort and Osterberg, and found 
to be x.41, expressed in cubic centimeters of twen- 
tieth normal sodium hydroxide solution The serum 
diastase was determined on the same date by the 
glycogen cleavage method, expressed in cubic cen- 
timeters of thiosulphate solution required in the 
titration of the maltose formed by incubating the 
scrum with 1 per cent glycogen solution This was 
0.74s cubic centimeters These two determinations 
are believed to be within the limits of normal 

In answer to a letter which we wrote to Dr A O Whipple on 
October n, 1040 telling him of our patient who was subjected 
to operation on Vpril 26 iQio he sent a very courteous reply 
describing 2 patients of his in which much the same operation as 
ourt was employed The first patient was operated on by him on 
March 6, 1040 and is in excellent health except for the necessity 
of titir, a pancreatic extract to avoid the loss of too much fat In 
her stools His second one stage procedure was done in October 
1040 the patient died in <1 days of an overwhelming lobar 
pneumonia 

sinru vry 

1 The difficulties of a surgical attack upon 
the ampullary region of the duodenum and 
the head of the pancreas are outlined. 

2 A brief survey of the operative story is 
given 

3 A one stage operation for the cure of 
carcinoma in this area is described together 
with a clinical report of the case 

4. In this patient the deprivation of the 
pancreatic secretion by permanent ligation 
of the pancreatic duct has for the past 11 
months bad no apparent effect upon the 
digestion of fat, carbohydrate, and protein. 
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SLIPPING OF THE UPPER FEMORAL EPIPHYSIS'- 

M. BECKETT HOWORTH, M.D., Sc.D. (Med.), F.A.C.S., New York, New York 


N O altogether satisfactory name has 
been devised to include all phases 
of this disease. The terms epi- 
physeolisthesis and epiphyseolvsis 
are perhaps suitable for expressing the condi- 
tion of the epiphyseal disc at two stages, but 
do not include the earliest and latest stages 
nor the changes in the soft tissues. The terms 
preslipping or slipping of the upper femoral 
epiphysis will be used here for the sake of 
convenience. 

A study of 70 cases of this condition from 
the New York Orthopaedic Hospital was pre- 
sented 8 years ago. 1 Sixty-two additional 
patients have been treated since that time, a 
total of 132. The statements made in the 
present report are based upon a careful and 
complete analysis of all of these cases seen 
personally. Detailed statistics and tables will 
be omitted, but are available. 

ETIOLOGY 

The incidence was slightly greater in boys 
than in girls, possibly due to the greater activ- 
ity of the adolescent boy. The condition was 
bilateral in one-fifth of the first group but in 
only one-fifteenth of the second. This differ- 
ence is probably explained by the earlier diag- 
nosis in the latter group, with attendant pro- 
tection of the second hip. The right hip was 
involved in 38 per cent, the left in 48 per cent, 
while 14 per cent were bilateral. Only half of 
the children were of the endocrine type, but 
65 per cent were tall or overweight. It is 
difficult to explain this disease on a purely 
endocrine basis as at least half of the children 
were not of the endocrine type, and it is pre- 
ponderantly unilateral. Tonsils had been re- 
moved at, or shortly before, onset in half of 
the cases, and other foci of infection were 
present in 20 per cent. Trauma of sufficient 
degree to cause an epiphyseal displacement 
was rarely present. Trauma was absent at 
the onset of most of the cases, and when 

From the New York Orthopaedic Dispensary and Hospital. 

J- Am. M. Ass., 1931, 97: 1867. 


present was usually trivial, such as stepping 
off the curb. Frequently the patient dates 
the onset from some minor injur}’, but in al- 
most every case there were symptoms before 
the injury. It is certain that trauma is not 
the primary cause of the disease, but rather 
a frequent incident in its course. 

STAGES 

There are four stages of the disease, al- 
though there often may be no sharp division 
between them. They are the preslipping, 
slipping, quiescent, and residual stages. The 
existence of the preslipping stage has been 
denied, but there is abundant evidence to 
support its existence. It may not be seen 
when the child does not seek early medical 
care, or when this stage is not recognized by 
the physician. Nineteen of these cases had 
definite symptoms, signs, roentgenographic 
changes without evidence of slipping in 
anteroposterior and lateral roentgenograms, 
and pathological changes upon exposure of 
the hip at operation. Slipping subsequently 
occurred in 2 of them, whereas in the others 
the evidences of disease disappeared after 
operation. The slipping stage may begin sud- 
denly or gradually, and the slipping may con- 
tinue for several months. The condition is 
quiescent when the symptoms and signs have 
subsided and the roentgenogram shows a 
healed epiphyseal line. It is residual when 
there is complete bony union at the line. 

ONSET 

The age at onset of the preslipping stage 
was 9 to 16 years, the average 12 years. The 
onset averaged 18 months earlier for girls 
than boys. The age at slipping was 10 to 17 
except in 2 frankly traumatic cases, aged 8 
and 9 years. The average age for slipping was 
I 3-5 years. The age for slipping was 2 years 
younger for girls than boys. The interval be- 
tween onset and slipping averaged 1 year, 
and the interval tended to be shorter in the 
older children. 

723 
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PRESLirriNG STAGE 

The onset of the preslipping stage is usually 
gradual and vague. Every patient com- 
plained of a limp or pain, and most of them 
mentioned both. Usually there was some 
disability for vigorous activities, such as 
athletics. A minority noticed limitation of 
motion, weakness, and easy fatigability. The 
limp was also noticed upon examination, and 
varied in degree and protectiveness. Interna! 
rotation, adduction, and often flexion were 
almost alwaj s found to be slightly limited, 
with pain and spasm at the extremes. The 
other motions were occasionally limited. The 
motions arc grouped together for simplicity, 
and an index used expressing approximately 
the total percentage. An index of 90 to no 
represents normal motion. The index of mo- 
tion in these eases ranged from 65 to 100, 
averaging 77. Slight atrophy of the thigh was 
common. 

The leucocyte count of the blood was ten 
to twelve thousand in half of the eases, but 
the polymorphonuclear percentage was not 
increased. The erythrocyte sedimentation 
rate was above 10 in 90 per cent of the eases, 
and as high as 40, averaging 25 millimeters 
Tests for syphilis and tuberculosis were uni- 
formly negative. 

The roentgenographic features were widen- 
ing and irregularity of the epiphyseal line, 
with dccalcification of the proximal end of the 
neck. The head was not visibly affected The 
capsule was usually swollen. 

SUITING STAGE 

In some eases there is a sudden slip, accom- 
panied by aggravation oi symptoms and signs 
In extreme eases the patient is unable to bear 
weight on the hip, and has severe pain, spasm, 
and UmititVJW of motion. The slipping is so 
gradual in other cases that no change is noted 
in the symptoms. 

The roentgenogram reveals the degree of 
slipping. The typical deformity is a down- 
ward and backward displacement of the head 
with adduction (varus). There is only the 
posterior displacement in some cases, while in 
others the downward displacement is much 
greater than the posterior The degree of 
posterior displacement may best be seen in the 


lateral \icw. Callus forms in the inferior and 
posterior interval between the head and neck 
and may be seen soon after the slip. In many 
cases two or more layers of callus may be 
seen, indicating that two or more slips have 
occurred. 

As the lesion becomes quiescent in either 
the preslipping or slipping stage, the epi- 
physeal line begins to assume its normal 
width and regularity, and the proximal end 
of the neck rccalcifics. The callus soon be- 
comes mature. The proximal margin of the 
neck superiorly loses its angular appearance 
and becomes smooth and lex-el with the head. 
In younger children this smoothing and lex-el- 
ing of the neck may go so far as almost to 
obliterate the deformity of the slipping, leax-- 
ing only a coxa x-ara. After scx-cral months or 
years, depending upon the age of the patient, 
the epiphyseal line becomes ossified, thus 
reaching the residual stage at about the age 
of 16 in girls, 18 in boys. When there is much 
displacement, arthritic lipping at the margin 
of the head usually supervenes, and later it 
may inx-ol\-e the acetabulum Downward dis- 
placement of the head is more serious than 
a posterior one in producing limitation of 
motion and arthritic changes. Circulatory 
changes in the head arc rarely seen xvhen the 
head has not been separated from the neck by 
surgical means. 

j-xtiiologx 

We hax-e operated upon 17 hips in the pre- 
slipping stage and 53 which hax-e slipped, at 
varying degrees and periods after slipping, a 
total of 70 hips Thus there has been an 
opportunity to study at first hand the pa- 
thology- of the soft tissues of these hips There 
are in the literature a few reports of examina- 
tions of the femoral head and neck at autopsy 
or resection late in the disease Reports of the 
pathology of the soft tissues are essentially 
lacking In the preslipping stage the capsule 
was usually found to be edematous and thick- 
ened, the periosteum of the neck and the 
synovial membrane were almost alw-ay s thick, 
red, softened, and vascular, with a tendency 
toward pannus formation The synovia was 
often increased in amount The cartilage oj 
the head and bone of the neck xx-ere normal 
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except for an occasional granular appearance 
at the junction. Often the softening of the 
epiphyseal disc could be felt with the instru- 
ment. Microscopic examination usually re- 
vealed edema and hypervascularity of the 
synovial membrane, with collections of small 
round cells about the small blood vessels. 
Cultures of the synovia and the soft tissues 
were consistently negative in all stages. 

The soft tissues in those patients seen 
after slipping, presented an appearance similar 
to that of the preslipping stage. There was 
usually a fold of soft redundant synovial 
membrane in the angle interiorly and poste- 
riorly, and an early pannus. The displacement 
of the head on the neck could also be seen, but 
not even in those patients seen within a few 
days of slipping was there separation of the 
head and neck. There was always a layer of 
firm fibrous or cartilaginous tissue covering 
the exposed portion of the end of the neck and 
joining it to the cartilage of the head. There 
was usually firm union of the head to the pos- 
terior-inferior portion of the end of the neck. 
Usually the distal side of the epiphyseal disc 
was soft, but in the later stages it had become 
firm again, sometimes solidly ossified. The 
cartilage of the epiphyseal disc had in most 
cases almost entirely disappeared, but the ad- 
jacent layer of capital cortex appeared nor- 
mal. It appeared probable that in some cases 
there was no sudden slip, but a gradual dis- 
placement through the plastic tissue at the 
junction of the neck with the epiphyseal disc. 
Callus in various stages of maturity usually 
filled the angle interiorly and posteriorly be- 
tween the head and neck. Microscopic exam- 
ination soon after a slip showed a thickened, 
vascular and edematous synovial membrane 
similar to that of the preslipping stage. The 
membrane in the later cases was thickened, 
but sclerotic and somewhat vascular. 

THEORY OF CAUSE 

What is the cause of this condition? Is the 
slipping primary or does it follow a softening 
and weakening at the epiphyseal line? The 
disease is seen only in children between the 
ninth and eighteenth years, which is the period 
of rapid growth. Many of the children are 
overweight or overgrown. The epiphysis ap- 
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pears to lie normal previous to (he onset of 
symptoms. The early symptoms and signs 
arc those of a synovitis, and a swollen capsule 
is found in the roentgenogram. The sedimen- 
tation rate is usually elevated. The gross and 
microscopic pathology is that of a mild syno- 
vitis. We have seen hj cases with these find- 
ings before any slip occurred. It appears that 
the primary condition is a synovitis of the hip 
during the period of rapid growth, and that 
this lesion causes circulatory changes in the 
epiphyseal disc resulting in decalcification 
and softening. The slipping is merely the 
natural result of weight bearing or mild injury 
to the softened epiphyseal junction. The 
cause of the synovitis is not proved, though 
the clinical and pathological picture and the 
elevated sedimentation rate suggest infection. 
The negative cultures may be due to our tech- 
nical inability to culture the organism or 
virus involved, or the failure to lake the 
culture early enough. 

RESULTS 

Methods of evaluation. Our purpose in the 
treatment of this condition is to secure a pain- 
less hip free of limp, with full motion and 
full capacity for normal activity. Hence our 
results must be evaluated in terms of the nor- 
mal hip symptomatically, functionally, and 
anatomically, on a long term basis. 'The mo- 
tions are grouped together for simplicity in a 
formula which approximates percentage. Fur- 
ther, we must know the results in untreated 
hips for comparison with treated ones. We 
should also know the relation of deformity to 
function, the effect of the impingement of the 
exposed neck on the acetabulum, and the im- 
portance of changes in the head due to circu- 
latory disturbance. Finally, osteoarthritis in 
the residual stage must be considered. Un- 
treated patients often get good hips even with 
moderate deformity, and they do not get the 
secondary changes in the head which often 
follow reduction. The lesion always heals and 
the patient can eventually walk, regardless 
of treatment. Our evaluation must be much 
more exact. Wc shall consider the results in 
the various stages in reverse order. 

Treatment in quiescent and residual 
stages. Correction of deformity is usually the 
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Fig i. Male, aged 14 years a, Symptoms 1 month, bead 
displaced downw ard K inch, moderately posteriorly, index 
of motion, 17 b, After reduction by strong traction. 
Double spica In abduction and internal rotation for 3 


months c. Roentgenogram which was taken p years after 
reduction This is the best hip which was reduced by 
strong traction, index of motion, 66, little deformity is 
present. 


chief problem in these stages. This may be psoas muscle. We have used the operation in 
accomplished by osteotomy through the 6 cases with fairly satisfactory results. This 
healed epiphyseal disc, through the neck, or operation may sometimes be preferred to 
below the trochanters. Subtrochanteric osteot- open reduction soon after slipping. It should, 
omy is preferred, because there is less llkeli- however, be postponed to the quiescent stage 
hood of secondary damage to the head. The because of the probability of limitation of 
disadvantage of this procedure is the difficulty motion from the immobilization in plaster 
of controlling the upper fragment when the during the acute synovitis. Osteotomy is 
hip is movable, because of the pull of the indicated when the deformity results in much 
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a 

Fig. 3. Male, aged 14 years, a, Symptoms 5_ months, 
sudden increase 3 days previously; callus in inferior angle; 
head displaced downward }i inch, moderately posteriorly, 
index of motion, 20. b, Three months after open reduction 


b c 

and nailing; slight overreduction (intentional), c, Roent- 
genogram of the same hip which was taken 1 year after 
operation; no pain; view 3 years after operation; index of 
motion was 66. 


limitation of motion (usually abduction and 
internal rotation) and when there is impinge- 
ment of the neck against the acetabulum with 
the resultant tendency to arthritis. 

Treatment in slipping stage. It is desirable 
to reduce the deformity when there is one- 
half inch or more of displacement downward 
or posteriorly. We have attempted to reduce 
these deformities when the lesion had not 
already reached the quiescent stage. It was 
found in the first study that closed reduction 
by manipulation into abduction and internal 


rotation was unsatisfactory'. Partial reduction 
was obtained in only' 3 of 21 cases. These 3 
reductions were done shortly' after the slip, 
with no callus in the inferior angle. Only' one 
additional closed reduction has been at- 
tempted in the past 10 y r ears, and this resulted 
in little correction. Most of these hips had 
some permanent limitation of motion due to 
the immobilization, and there were occasional 
circulatory changes in the head, due to tension 
on the capsule. Better results could probably' 
have been obtained with bed rest alone until 



Fig. 4. Male, aged 13 years, a, Symptoms 2 weeks; re- 
duced with Russell traction. Allowed up at 8 weeks and 
slipped again more than at first. Index of motion, 25. b, 
Open reduction and nailing. Good reduction. Suspension 


and traction for 6 weeks. Nail removed at 7 weeks. Index 
of motion, 46. c, Two years after operation. Fully active 
without symptoms; no deformity; index of motion, 90. 
The best result with open operation. 
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Fig j Female, aged 1 2 years a. Symptom* t months 
Index of motion, 10, head displaced downward i inch, and 
posteriorly, with neck impinging against acetabulum b, 
January 3, 1936, open reduction and fixation with Smith- 


Fetersen nail Motion begun first week, nail remoxcd 8 
weeks after operation e, Roentgenogram of same hip 
which was taken 5 months after operation Index of mo- 
tion at one year was 36 


the condition became quiescent, possibly fol- 
lowed by subtrochanteric osteotomy. This 
procedure is advised only (or recent slips with 
no callus inferiorly, and nailing might be pref- 
erable to plaster immobilization. 

Reduction by strong traction. Nine years ago 
we reduced 7 epiphyses by very strong trac- 
tion followed by internal rotation, and im- 
mobilized them in plaster in abduction and 
internal rotation. The downward displace- 
ment was corrected in most of them. Usually 
the rotation could not be corrected All of the 


epiphyseal discs healed well, but in most of 
the hips the cortex of the head became 
irregular, and in some cases irregularly ossified 
and the joint space thin. Eventual motion 
was good in only one hip (Fig. 1), fair in one, 
and poor in the others. This was probably due to 
injury to the capsule and the circulation by 
the traction and the tension in plaster. The 
results would probably have been better had 
bed rest alone been used until the lesion 
healed, possibty followed by subtrochanteric 
osteotomy Probably nailing such hips after 
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Fig. 7. Male, aged 15 years, a, Symptoms 2 weeks. half years after operation. Patient complains of no symp- 
Preslipping. Index of motion, 90. Pain and spasm, b, toms; he is fully active; index of motion, 100. This is an 
Three months after drilling and pegging, c, Five and one- excellent result. 


reduction, with early motion instead of plas- 
ter fixation would have given better results. 

Open reduction. Eleven open reductions, 6 
of them osteotomies through the proximal end 
of the neck, were reported in the first series. 
The operations were done some weeks after 
the slipping. The results were fair anatomi- 
cally and functionally. We have done 17 open 
reductions from January, 1930 to 1939, all 
through the epiphyseal disc. These are 
divided into two groups. Eleven of the hips 
were immobilized in plaster for 10 to 12 
weeks. Follow-up ranged from 2J2 to 7 years, 
averaging 5 years. There were only 2 good 
results, both having had preliminary rest with 
light traction, one being only 8 years old. 
The average index of motion was 26 (Fig. 2). 
Two were complete failures, one later having a 
fusion operation, the other an arthroplasty. 
In the second group of 6 hips, internal fixation 
was used, with active motion from the first 
week. The follow-up period averaged Tpi 
years. The ordinary nail, Smith-Petersen 
nail, and Lippman screw were each used in 2 
cases (Figs. 3 to 6). The results in these 6 
cases were far better, 2 being very good, 3 fair, 
and r poor. The average index of motion was 


66, the range 36 to 96. There were altogether 
5 good results and 9 fair ones among the 2S 
hips, leaving 14 or 50 per cent poor results. 
Slight arthritic lipping was usual in the hips 
followed several years. Internal fixation with 
early active motion is preferable when open 
reductions are done. When there is much 
limitation of motion and spasm, the operation 
should be preceded by a period of bed rest, 
preferably with suspension and light traction. 

The drilling operation. We began to make 
the diagnosis of the preslipping stage some 10 
years ago. It was thought that if the weight 
of the patient were kept off the hip, slipping 
would not occur and the lesion would heal. 
The first such patient was kept in bed several 
months until the line appeared healed. The 
epiphysis slipped as soon as she was allowed 
up. The next patient was allowed to go home 
to consider admission to the hospital. His 
epiphysis slipped suddenly on the way home. 
The preslipping hips have subsequently been 
treated as emergencies. It was obvious that 
if weight could be kept off the hip long enough, 
these lesions would heal. However, it seemed 
desirable to develop a surer and quicker 
method. The first operation for producing 
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premature union and healing of the epiphys- 
eal line -was done in December, 1930. The 
operation has been done upon 17 hips in the 
pieslipping stage, and 23 with slight slips, to 
January, 1939. The Smith-Peterscn approach 
was used. Several holes were drilled, curetted, 
or gouged from the neck across the epiphys- 
eal disc into the head, and long thin frag- 
ments of bone from the ilium were inserted 
(Fig 7) Every case has been carefully fol- 
lowed, the average period being 3^ years. 
The present report must be considered as pre- 
liminary, but the results to date have been 
very encouraging. There were no deaths or 
wound infections. There were 3 initial failures 
in the 40 cases , one preslip and 2 slight slips. 
One case, among the earliest, had no bone 
slivers inserted No healing or union occurred 
and 6 months later the epiphysis slipped badly 
during a fall (Fig. 8) and an open reduction 
was done. In the second case, a boy of n 
years, the holes and slivers obviously did not 
cross the epiphyseal plate (Fig 9). The lesion 
healed with rest but the epiphysis did not 
unite and 8 months later the condition re- 
curred. A second successful drilling was then 
done. In the third case, a girl of 10 years, the 
lesion healed but the slivers absorbed and 
union did not occur Eight months later the 
lesion recurred, and rcdrilling resulted favor- 
ably. Pegs were not used with two other 
drillings, and in these cases healing and union 


were quite slow. In the 35 remaining hips the 
lesion healed in 8 to 12 weeks and complete 
bony union across the epiphyseal plate oc- 
curred within 6 to i2 months without slipping. 
It may safely be said that if healing does not 
occur within these periods the pegs have not 
crossed the line. The patients were kept re- 
cumbent until the lesion healed and spasm 
subsided. Two of these patients had occa- 
sional pain during the follow-up period. 
Tour had a slight residual limp, 4 did not 
attempt athletics because of obesity, and the 
remainder denied any symptoms whatever. 
There was shortening in only one-half of the 
cases, the greatest being one inch, the average 
one-sixth inch Since little growth takes place 
at this epiphysis, the shortening is not 
enough to be of consequence Internal rota- 
tion was slightly limited in 16 hips, flexion in 
ir, abduction in 9 Limitation of abduction 
appeared to be due in two of the latter hips 
to relative overgrowth of the greater tro- 
chanter. Arthritic lipping, however slight, 
was unusual in the longer follow-ups The 
index of motion ranged from 66 to 100, and 
averaged 87. Thus the anatomic and func- 
tional results w ere very good or excellent in 39 
of the 40 cases, including the two redrillmgs 
It is realized that these results might have 
been approximated by rest alone with free- 
dom from weight bearing. This may be 
accomplished by rest in bed, or with a co-op- 
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Fig. 9. Female, aged 11 years, a, Preslip. Symptoms 
3 months. Index of motion, 33. b, Drilled and pegged 
January 27, 1937. Holes and pegs fail to enter head, 
c, Eight months after operation. Line not healed or 
united. Slight posterior slip, d, After second drilling and 


pegging. Holes and pegs enter head, e, Ten months after 
second operation. Line healed and united with no further 
slip, f, Roentgenogram which was taken 2 years after 
second operation. Line obliterated, head healthy. Index 
of motion So. 


erative, intelligent, and fortunate patient, by 
the use of crutches or a caliper brace. Such 
treatment would require months or even years 
in the younger patients. It is to the financial, 
psychological, physical, and temporal ad- 
vantage of the patient and those who provide 
for his care that he be cured as quickly as is 
reasonably possible. We have not tried nail- 
ing these epiphyses because nailing, while it 
may prevent slipping, does not of itself pro- 
duce union and it could hardly result in a 


quicker or more favorable healing. The drill- 
ing operation requires experience in hip sur- 
gery and gentleness, for a rough procedure will 
do more harm than good. The operation is 
advised under favorable circumstances as the 
simplest, quickest, and most certain method 
of curing the disease. 

SUMMARY .AND CONCLUSIONS 

The clinical, laboratory, roentgenographic 
and pathological features of the preslipping 
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stage of slipping of the upper femoral epiph- 
ysis, arc desqrjbed.', These features are fur- 
ther discussed in relation to the slipping, 
quiescent, and residual stages. 

The disease is found to be primarily a syno- 
vitis occurring during the period of rapid 
growth. The circulatory disturbance asso- 
ciated with the synovitis results in a softening 
on the distal side of the epiphyseal plate. The 
softening is often followed by a gradual or 
sudden and often progressive slipping of the 
epiphysis. 

The results of the surgical treatment of 103 
cases of this condition arc reported These 
are evaluated in terms of the normal hip and 
in relation to hips not surgically treated 
The importance of rest in the treatment of the 
acute inflammatory phase of the preslipping 
or slipping stages is discussed. 

Subtrochanteric osteotomy for correction 
of the deformity is preferred in the quiescent 
and residual stages 

Closed reduction by abduction and internal 
rotation has succeeded only in the few cases 


manipulated very soon after the first slip 
Dosed reduction by strong traction and b\ 
open operation have been usually anatomi- 
cally successful. Limitation of motion with 
secondary circulatory changes in the united 
femoral head have been the rule in these 
three groups when the hips were immobilized 
in plaster after reduction. 

Internal fixation with early active motion 
is preferred after closed or open reduction of 
the moderately or severely slipped epiphjsb 

Hips seen in the preslipping stage or after 
a slight slip may be treated by rest and free- 
dom from weight bearing but should not be 
immobilized in plaster. The possibility of 
recurrence of the lesion in younger childnn 
after roentgenographic healing of the due 
must be emphasized. An operation for pro 
during early healing and preventing any or 
further slipping is offered. The results in 40 
cases having the operation have been excel- 
lent. The importance of early diagnosis and 
proper treatment before slipping occurs can- 
not be overestimated. 
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CHORIOEPITHELIOMA IN THE 

Treated with Pregnancy Serum 
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New York, New York 


I N this paper we describe a case of chorio- 
epithelioma of the testis treated by us at 
the Memorial Hospital, and show the 
results of various hormone tests made on 
the patient’s urine and the effect on the gonad- 
otropic hormone excretion levels produced 
by the injection of serum from parturient 
women and cord blood. 

In a series of three review articles on the 
subject of chorioepithelioma in men and 
women, Mathieu makes repeated mention of 
the possibility that in the serum of the normal 
pregnant female there may be substances 
which are lytic for trophoblastic cells and cell 
emboli. Schmorl is credited with the observa- 
tion that careful examination of the lungs of 
women dying during childbirth revealed that 
in So per cent of the number studied chorionic 
emboli were present. It has been reasoned 
that in man}' respects the growth of the pla- 
centa resembles that of a malignant tumor. 
It is true that chorionic villi invade the uter- 
ine musculature in a manner often suggestive 
of the behavior of a malignant tumor. Bell 
called attention to this invasive character of 
the placenta and was of the opinion that if the 
mechanism of nidation and placentation was 
thoroughly understood, much light would be 
thrown on the nature of cancer. 

Since emboli from this invasive tissue break 
off and are carried to the lungs but fail to 
grow there or to produce metastatic tumors, 
several authors have suggested that there 
must be some substance present in the serum 
of pregnant women and animals which in- 
hibits this growth. Dickson, referring to this 
possibility, suggests that the logical way to 
treat chorioepithelioma is by the injection of 
large quantities of serum from pregnant 
women or mares. Fortner and Owen believe 
that the treatment of chorioepithelioma may 

From the Memorial Hospital. 


eventually be nonsurgical, consisting in serum 
injections or endocrine therapy. They say 
that “sera of pregnant animals are now being 
used but it is too early to expect accurate find- 
ings.” They mention some work of Fraenkel 
who “demonstrated that the serum of normal 
pregnant women is lytic to chorionic epithe- 
lium while the serum of women with chorio- 
epithelioma lacks this property.” A study of 
Fraenkel’s original paper fails to reveal any 
such researches. Furthermore, since the 
Fortner and Owen paper, there has been 
published, to our knowledge, no report on the 
progress of the treatment of chorioepithelioma 
with pregnant serum. 

Since 1932, at the Memorial Hospital, 203 
cases of tumor of the testicle have been studied 
by means of the quantitative Aschheim-Zon- 
dek test. Of this number 5 were classified by 
pathological examination as chorioepithe- 
liomas. Of these 5 cases, all but one showed 
more than 10,000 mouse units per liter of the 
chorionic gonadotropic hormone. These pa- 
tients were treated by intensive x-ray therapy 
in spite of which all quickly succumbed to the 
rapid progression of the tumor. Contrary to 
the opinion of some authors, we believe that 
this type of cancer is very resistant to radia- 
tion therapy. Therefore, since the patient, 
whose case report follows, revealed upon exa- 
mination widespread metastatic disease, it was 
decided to follow the suggestions of Mathieu, 
Dickson, and Fortner and Owen,, and give 
serum from pregnant women, studying care- 
fully at the same time the effect of this treat- 
ment on the output of gonadotropic hormone 
in the urine as well as on the metastatic tumor 
nodules themselves. 

A. L., a 33-year-old white male baker, born in 
Denmark, while driving his car along the road in 
January, 1940, noticed a tickling in his throat. On 
reaching home he examined this area with the aid 
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Tig. i. Metastatic chonoepithelioma grow ing in the 
right tonsil; the area of tumor growth first discovered by 
the patient 

of a mirror and saw what he thought was a blood 
clot in the region of his right tonsil (Fig i) He 
tried to dislodge this material with a spoon but 
succeeded only in making the area bleed A physi- 
cian was consulted who advised tonsillectomy. This 
procedure was carried out but the specimen removed 
was discarded without further examination. 



Fig » Full length picture of patient showing testicular 
primary and metastases on chin and abdomen 

A *eek later a new-groa th had appeared at the 
same site. This time another doctor was consulted 
who cauterized the area twice Since 1 weeks later 
the tumor was still present and growing rapidly, this 
doctor referred the patient for diagnosis and treat- 
ment to one of us (A. II.) 

The patient said he had always been well and 
strong On close questioning, how ever, he admitted 
that for the past month he had felt a little tired and 
run down. He attached no special significance to 
this condition 

The complete examination of the patient showed 
in addition to the tumor of the tonsil, a similar 
nodule on the chin, a deep subcutaneous bluish 
nodule i centimeter in diameter in the left epigas 
trium, another nodule about the same size just above 
ile beneath the iliac crest on the right, and a fifth one on the 

eft of the medial aspect of the nght upper arm. The right 

testicle contained a hard tumor 6 by 7 by 7 centi- 
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I'j". j. Microscopic appearance of the tumor, showing 
syncytial and Langhans cells, hemorrhage, and hynlinizing 
necrosis. 


Fig. 5. Interstitial cell hyperplasia in the remaining 
testicular tissue, with complete failure in spermatogenesis. 


meters (Fig. 2) which the patient thought had been 
present all his life. lie had noticed, however, that 
it had grown slightly during the past a years. It 
had always been painless, lie could remember no 
trauma to it. There was well marked bilateral 
gynecomastia (Fig. 3), a condition which the patient 
had first noted ; weeks previously. Both breasts 
were slightly sore. The patient was very anemic. 
X-ray examination of the chest showed extensive 
bilateral mctastascs. 

In addition to the physical findings already men- 
tioned, a blowing systolic murmur was heard over all 
the precordium but loudest in the second interspace 
to the left of the sternum. The blood pressure was 
140/60. The liver and spleen were not palpable. The 
genitalia were not remarkable save for the tumor of 
the right testicle. The prostate was small. The sem- 
inal vesicles seemed somewhat enlarged. 

The laboratory findings were: urine, clear; spe- 
cific gravity, 1020; no albumin or sugar; sediment 
negative. Blood tests showed hemoglobin, 30 per 
cent; red blood cells, 2,396,000; white cells, 8,600; 
polymorphonuclcars, 83 per cent; monocytes, 2 per 
cent; lymphocytes, 15 per cent. There was marked 
variation in the size and shape of the red cells. The 
results of the special hormone determinations will 
be given later. 

The patient entered the Hospital on February 2, 
1940. He was given transfusions on February 3, 0, 
12, and March 1 with 500 cubic centimeters of ci- 
trated whole blood on each occasion. From Feb- 
ruary s, 1940, to February 26, 1940, he received 
daily small amounts of deep x-ray therapy. These 
were directed as follows: upper torso, 2$r 8 times to a 
50 by 30 centimeter field; lower torso, 25r8 times to a 
50 by 30 centimeter field. The factors were 200 
kilovolts; target-skin distance, 130 centimeters; 0.3 
millimeter copper filtration. The vertex of the skull 
was given one treatment of zoor to a 14 by 12 centi- 
meter field, 230 kilovolts, 30 centimeter target-skin 
distance, 1.5 millimeters copper filtration. 


The lesion of the tonsil was treated through a 3 
centimeter per oral cone at a target distance of 38 
centimeters with -toor, soor, and 3 cor at weekly inter- 
vals. It did not regress. 

The lesion on the chin was implanted with one 
gold filtered radon seed of 1.R2 millicuries. It con- 
tinued to grow. 

The patient rapidly declined and he died on 
March 9, 1940. 

Autopsy findings. In addition to the subcuta- 
neous, pharyngeal, and testicular tumors already 
mentioned, the postmortem examination revealed 
metastatic deposits in the pleura, lungs, medias- 
tinum, liver, spleen, kidneys and para-aortic nodes, 
and brain. These were friable and hemorrhagic in 
appearance. There were several hundred of them in 
the lungs varying in size from a few millimeters to 
3>< centimeters. Most of the metastases in the liver 
were near the surface in the right lobe. The largest 
was 2 centimeters in diameter. There were 3 nodules 
in the spleen, the largest 1.5 centimeters in diameter. 
Multiple cortical mctastascs of small size were 
present in the kidneys. Two nodules were present 
along the iliac arteries and four similar metastases 
along the aorta measured 2 to 2.3 centimeters in 
diameter. In the right occipital lobe of the brain 
was a 1 centimeter metastatic area, with several 
smaller mctastascs deep in the cerebrum. Two 
metastatic tumors occurred in the cerebellum, the 
larger 2 centimeters in diameter. 

The testicular tumor measured centimeters 
in greatest diameter. It was composed largely of 
typical chorioepithelioma most of which was in- 
farcted, necrotic, and interspersed with extensive 
areas of hemorrhage (Fig. 4). Parts of the tumor 
showed cysts lined with columnar mucus secreting 
epithelium or with stratified squamous epithelium. 
These structures would seem to indicate the origin 
of the chorioepithelioma in a complex teratoma of 
the testis. The remainder of the atrophied testicular 
tissue formed a narrow rim around the tumor. In 
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big 6 Chart of the urinary excretion rate of chorionic 
gonadotropic hormone before and after treatment with 
serum lrom parturient women and cord blood 

this area there was well marked interstitial cell 
hyperplasia (Fig 5) 

A bilateral confluent lobar pneumonia involved 
all lobes There were several ted, ftiable, easily de- 
tached vegetations on the pulmonary and mitral 
valves An incidental finding was a double ureter on 
the right side 

The pituitary was unusually interesting. It 
has been reported by Hcidrich, Fels and 
Mathias that histological changes similar to 
those seen in the pituitary gland of pregnancy 
occur in the glands of men dying of chorio- 
epithelioma. Stoeckl reported, contrary to this 
observation, that there was a great increase in 
deeply granular basophiles In the present 
case the pituitary was sectioned and examined 
by Dr Aura E Severinghaus, who reported 
as follows* 

"The anterior lobe of the hypophysis showed fea 
lures which are characteristic of the pituitary gland 
of the pregnant female at full term The acidophiles 
were markedly degranulated, and many cell-cords 
were entirely composed of these cells, which are the 
so called pregnancy cells The basophiles were 
numerous and well granulated Cj tological features 
which have been associated with increased secretory 
activity in the cell were prominent in both granular 
types " 

On biological test, the dried gland w hen ground up 
and suspended in normal saline failed to cause any 
changes in the wants <d Bftmataw female, rats at 


days old even when given in amounts corresponding 
to 7 milligrams of dry gland Normal males, accord- 
ing to \V1tsch1 and Riley, have glands w hich produce 
vaginal cornification, and ovarian follicular ripening 
m doses of 1 milligram of dried gland This decrease 
_m pituitary potency corresponds with the findings 
in the glands of pregnant uotnew. 

Special hormone determinations and treatment- 
gonadotropic korm one. On admission the patient's 
entire urinary output was collected for 3 days and 
the number of mouse units of chorionic gonadotropic 
hormone was determined for each 24 hour output. 
Before any treatment of any sort had been given 
these assays showed 40.000, 100,000, and 100,000 
mouse units, respectively. 

A similar 3 day run was made on February zi, zj, 
and zj At this time in spite of 12 treatments with 
deep roentgen therapy, the total amounts were es- 
sentially the same, 125,000, 130,000, and rij.ooo 

On February 24 the patient was given 250 cubic 
centimeters of serum intravenously, the serum hav- 
ing been obtained from the blood of two mothers 
who were in the fourth postpartum day The result 
of this procedure, shown in the chart (fig 6), was 
characterized by a sharp rise in the gonadotropic 
hormone to 260,00 o mouse units per 24 hours 

On February 27 there was given intravenously 
125 cubic centimeters of sterile serum obtained from 
numerous specimens of placental blood, taken from 
the cord at the time of delivery This procedure wa« 
followed by a temperature nse to 103 degrees but 
since the patient did not appear particularly sick 
another 125 cubic centimeters of serum was given 
the following day, February 28 The urine specimen 
collected from 800am February 28 to 8 00 a m 
February 29 showed the highest output of gonado- 
tropic hormone recorded for this patient, 440,000 
mouse units The next day, February 29, in spite of 
continuing high fever the output had dropped to 
300,000 mouse units Two days later, March 2, a 
day following a transfusion of 500 cubic centimeters 
of normal citrated blood, the temperature ro*e to 
104 4 degrees F, while the gonadotropic output fell 
to 250,000 mouse units Physical signs at this time 
suggested bilateral bronchopneumonia Sulfapyn- 
dme was given resulting in a prompt fall in the pa- 
tient’s temperature to 992-1008 degrees The 
urinary output 0/ gonadotropic hormone on March 
4 was [20,000 mouse units. In brief, then, the in- 
jections of 250 cubic centimeters of post partum 
serum and placental blood serum appear to have 
raised the urinary gonadotropic hormone excretion 
from 130,000 mouse units to a maximum of 440,000 
mouse units from which point the excretion rate 
slowly sank to the pre-treatment level These 
variations seemed to occur independent of the pa- 
tient's temperature changes A similar nse did not 
follow transfusion with normal male blood 

Two more injections of serum from women 1 to 3 
days postpartum were given, the first of 250 cubic 
centimeters on March 5, and the second or 17 S 
cubic centimeters on March 7. Urinary excretion 
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of gonadotropic hormone on March 6 had risen to 
160.000 mouse units, and on March 7 it was 320,000 
mouse units. As the patient’s condition became 
rapidly worse this was the last determination made, 
lie died on March 0 at 7:00 p.m. 

From this report we see that there was not 
onlv an initial rise in excretion rate after the 
first sera injections with a return to normal 5 
days after their discontinuance, but a second 
rise following two subsequent injections. 

Estrogenic hormones. Urine collected for 3 days, 
February 2 to 5, on the patient's admission, before 
he had received any therapy was assayed by a 
modification of the method of Smith and Smith (10) 
for the three estrogenic hormones, estrone, cstriol, 
and estradiol. The Figures obtained from this 72 
hour specimen are 53.3 gamma of estrone, 10.7 
mouse units 1 of estradiol, and So mouse units of 
estriol. From February 21 to 24 another 72 hour 
specimen was similarly analyzed and found to con- 
tain hi gamma of estrone, 00 mouse units of 
estradiol, and 60 mouse units of cstriol. 

These figures are higher than we have found 
in the urine of any other male or menopausal 
female patient we have tested, and they arc 
comparable only with the figures found in the 
midcvcle in menstruating women. 

Androgens. The same specimens used for the de- 
termination of estrogenic excretion rate were also 
used, after separation into phenolic and neutral 
fractions, for the determination of the androgens. 
The colorimetric method of Callow was followed. In 
the first 72 hour specimen 72 milligrams of “Andro- 
stcrone equivalent” were found, that is, the color 
given with the Zimmerman reagent, dinitrobenzcnc, 
was equivalent to that produced by 72 milligrams 
of androsterone. This amount is roughly 24 milli- 
grams a day, a not unusual figure for a normal man. 
This colorimetric test is specific only for those 
neutral steroids having a kctonic group in the 17 
position and tells nothing about the biological ac- 
tivity of the material. 

Consequently we assayed the neutral fraction on 
the comb growth that could be produced in day-old 
white leghorn pullets (Dorfman). By this method 
the neutral fraction was found to contain the equiva- 
lent of 3.1 milligrams of androsterone per 24 hours, 
in its comb stimulating ability. From our experience 
this is within the range of normal, though perhaps a 
little lower than the average. 

On the second 72 hour specimen collected from 
February 21 to 24 only the colorimetric type of 
assay was done. It showed a total “androsterone 
equivalent" of 17 ketosteroids of 58.8 milligrams or 
19.6 milligrams per 24 hours. 


■Mouse unit -mount necessary to cause full estrus in 'A o! 8 snav 
nuce injected with the material twice a day for 2 days. The smears \v< 
read at 72 hours after the first injection. 


Pregnandiol. Since in many ways this man’s con- 
dition was analogous to pregnancy in the female, 
two assays were made of the product, pregnandiol, 
shown by Venning and Browne (23) to be the form 
in which progesterone is excreted in the urine. The 
amounts of pregnandiol found in the urine during 
pregnancy are considerable. Bachman, Lccklcy and 
Ilirschmann report 10 milligrams at the twelfth week 
of pregnancy to no milligrams a week before the 
onset of labor. 

In our patient two 4S hour collections of urine 
were made, one from February 5 to 7 and the other 
from February 16 to 18. In each of these an attempt 
was made to extract sodium pregnandiol glucuroni- 
datc by the method of Venning and Browne (22). 
The material so extracted was rather gummy and 
did not crystallize well at first. It was rcdissolvcd 
repeatedly in alcohol and recrystallized on a steam 
bath. Finally after washing with petroleum ether, 
16.5 milligrams of a clear crystalline substance was 
obtained from the first specimen and 10.3 milli- 
grams from the second. 

Some of these crystals were sent to Ur. Browne 
who reported that Dr. Yenning found them to melt 
at 210 degrees with the evolution of gas. He said: 
“the material contains less than 1% of glucuronic 
acid; it is therefore not a glucuronide. It gave only 
t degree depression of the melting point of pure 
pregnandiol, so it could probably be free pregnan- 
diol.” 

If this material was in fact pregnandiol, it 
would be a finding of considerable interest 
since such material has not been found in the 
urine of normal men. It had been thought at 
one time that pregnandiol was formed only 
by the action of endometrium on progesterone 
but this idea has been disproved by the work 
of Buxton and Westphal who showed that 
progesterone injected into normal men or men 
with Addison’s disease, may be excreted as 
pregnandiol. Hamblen, Cuvier and Hirst have 
confirmed this and have shown, also, that 
desoxycorticosterone acetate, an adrenal hor- 
mone, may also be secreted in this form. 
Hirschmann found pregnandiol in the urine of 
ovaricctomized women, and Marker found it 
in the urine of bulls, but not in that of steers. 
Obviously the precursor of the compound, if 
progesterone, in these cases, does not come 
from the corpus luteum, and the logical 
conclusion is that it is of adrenal origin since 
it has been established that progesterone is 
capable of replacing the adrenal cortical hor- 
mones in adrenalectomized animals. (Thorn, 
Engel and Eisenberg, 21; Gaunt, Nelson and 
Loomis, 9.) 
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I lg 7 Chart of the urinary wcrttion of chorionic gonad- 
otropic hormone in two patients treated with goat serum 
having a high “antihormone” titre The goats had been 
injected over a prolonged period nith extracts o! preg 
nancy urine 

Bisusi t 

Our greatest interest in this case was to dis- 
cover whether the treatment with the serum 
of pregnancy would have any effect on the 
course of the disease or the hormone levels 
Obviously such an effect would open possi- 
bilities in the treatment of these hopeless types 
of patients. Previous papers had set forth the 
logic for such an approach but had given no 
data. Our expectation was that if any anti- 
substances were present, these would tend to 
depress rather than elevate the excretion levels 
of gonadotropic hormone. The unexpected 
rise which this form of therapy brought about 
can be explained in several ways. It may 
come from the excretion of the hormone con- 
tained in the injected serum, through the pa- 
tient’s urine, though this seems hardly likely. 
Smith and Smith (18) give values of 25 to 200 
rat units of gonadotropic hormone present 
per 100 cubic centimeters of serum at the end 
of pregnancy A rat unit is usually said to 
equal 5 mouse units of chorionic gonadotropic 
hormone, but allowing for all possible errors 
it is inconceivable that the administered serum 
could have contained more than 2 to 4 thou- 
sand mouse units while the obsened increase 
in the urine was 300,000 mouse units 

The second possibility is that some specific 
antisubstance is present in the pregnancy 
serum which either stimulates the tumor cells 



to greater excretion, damages them with a re- 
sulting agonal release of hormone, or changes 
the kidney threshold for hormone excretion 
That there may be some specific effect of this 
kind is also suggested by 2 other cases (Fig 7). 
Both of these were treated by anti-sera made 
by injecting goats with pregnancy urine ex- 
tract until there were present large quantities 
of antipregnancy “anti hormone.’' The sera 
were supplied through the kindness of Dr. 
A. S. Parkes. In the first case, the serum was 
rather toxic, giving redness, soreness, and 
edema at the site of injection. The second 
serum was not locally toxic. Both gave tre- 
mendous rises in the rate of gonadotropic 
hormone excretion. In neither case was the 
patient noticeably benefited, both died ulti- 
mately of uncontrolled testicular cancer 
The third and most likely explanation for 
the rise in excretion rate of gonadotropic hor- 
mone is that it was brought about by some 
nonspecific protein shock -like reaction follow- 
ing the injection of foreign protein. The preg- 
nant serum was not typed The cord serum 
showed very slight amounts of hemolysis, and 
the patient showed a rise in temperature the 
day following the serum injection though this 
was later ascribed to bronchopneumonia 
To test this hypothesis further another pa- 
tient with teratoma testis has been studied 
recently in the Hospital (Fig 8). This man 
had an excretion rate of 880, 960, 880, and 600 
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mouse units on 4 succeeding days after admis- 
sion. He was then given 150 cubic centi- 
meters of normal male scrum, following which 
his output rose to 1,360, i,Soo, and 1,900. 
Fourteen days later 300 cubic centimeters of 
normal male serum was given and his output 
rose from 800 to 2,000. It sank again to 
1,000 the day before his death. The fact 
that untyped normal male sera intravenously 
gave a similar though less pronounced effect 
on gonadotropic hormone excretion in the 
urine of this patient suggests that nonspecific 
serum therapy rather than the presence of an 
antigonadotropic substance caused the changes 
in gonadotropic hormone excretion rate in the 
patient with chorioepithelioma. 

The normal androgenic excretion rate and 
the high estrogenic hormone found in the 
urine explain the gynecomastia, since devel- 
opment of the breast can be brought about 
in the male by the injection of estrogenic sub- 
stances. Where the estrogenic hormones come 
from, whether they arise from the tumor itself 
or from the' adrenals, and what role the hy- 
pertrophied interstitial cells of the testes play 
is still unknown. The presence of pregnandiol 
in the urine suggests abnormally stimulated 
adrenals though the morphology post mortem 
was not abnormal. Perhaps the estrogenic 
hormone also came from the adrenals. 

SUMMARY 

1. Chorioepithelioma of the testis in a man 
of 33 with autopsy findings is described. 

2. The pituitary gland showed both an in- 
crease in basophilic cells and the degranulation 
of the eosinophils characteristic of pregnancy. 
Biologically, no gonadotropic potency could 
be demonstrated in the acetone dried gland. 

3. The patient excreted in his urine from 
40,000 to 130,000 mouse units of chorionic 
gonadotropic hormone daily. This amount 
was increased up to 440,000 mouse units by 
the injection of 250 cubic centimeters of serum 
from the blood of parturient women and 230 
cubic centimeters of serum from cord blood. 
This increase may have been due to some 
specific antisubstance in such sera rather than 
to added chorionic gonadotropic hormone or 
protein shock. The likelihood is that it was 
due to nonspecific protein shock. 


4. The patient excreted in one 72 hour 
specimen 533 mouse units of estrone; 10.7 
mouse units of estradiol, and So mouse units 
of estriol. In another specimen were 1,110 
mouse units of estrone, 90 mouse units of es- 
tradiol, and 60 mouse units of estriol. These 
quantities, which are higher than any found 
in this laboratory for normal men or meno- 
pausal women and comparable, but higher than 
in normal menstruating women, appear to 
explain the patient’s marked gynecomastia. 

5. The androgenic hormone output was 
normal by colorimetric and biological test. 

6. Extraction of two 48 hour specimens of 
the patient’s urine showed 16.5 milligrams 
and 10.5 milligrams, respectively, of a crys- 
tallized hormone thought to be pregnandiol. 
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CARCINOMA OF THE GALL BLADDER AND 
EXTRAHEPATIC BILE DUCTS 
A C linical and Pathological Study of 1 1 7 Cases in 1 3,330 Necropsies 

JACK D KJRSHBAU.M, M.S , M.D, and DON’ALD D. KOZOLL, M.D, 

Chicago, Illinois 


A LTHOTJGH a moderate literature exists 
/\ concerning carcinoma of the gall 
£ \ bladder and, to a less extent, car- 
cinoma of the extrahepatic bile 
ducts, a considerable proportion of this ma- 
terial consists of operating room specimens 
Clinical correlations with large scries of post- 
mortem examinations are few enough in num- 
ber to have permitted erroneous conceptions 
concerning the relative frequency of lesions 
producing the syndrome of malignant ob- 
structive jaundice, the progression of symp- 
toms, the tendency for metastasis, and the 
manner of cxitus. 

In a series of 13,330 consecutive post- 
mortem examinations performed in the De- 
partment of Pathology of the Cook Countv 
Hospital between January, 1929, anti April, 
1940, inclusive, we collected 55 cases of pri- 
mary carcinoma of the gall bladder and 62 
cases of primary carcinoma of the extrahepatic 
bile ducts. The first 12 cases of our scries of 
carcinomas of the extrahepatic bite ducts 
were included in a report from this laboratory 
by Shapiro and Lifvcndahl in 1931 Certain 
conclusions drawn by these authors bear re- 
vision in the light of a more extensive series. 
One case of melanoblastoma of the gall blad- 
der was previously reported from this labo- 
ratory by Rosenthal in 1931- 

INCIDENCE 

Of the 13,330 autopsies r,8o8, approxi- 
mately 13 6 per cent, revealed malignant 
tumors (For statistical purposes we have in- 
cluded sarcomas and malignant neurogenic 
tumors with carcinomas ) fifty-five cases of 


From the llivwoo of S 
cal School and Depart ror 
and Uoodijwn Hospital 


irthwestem t luversty \Jtdi. 
pjogy Cook Counly llo-pilll. 


carcinoma of the gall bladder constitute 041 
per cent of all post-mortem examinations and 
3 o per cent of all carcinomas This compares 
favorably with the incidence of o 27 per cent 
of 11,400 post-mortem examinations reported 
by Jankelson, and 0.33 per cent of 13,034 
autopsies reported by Illingworth. In a 
recent rather complete statistical review of 
the literature on carcinoma of the gall bladder 
Mohardt quotes an incidence of o 85 per cent 
among 19,908 necropsies reported by ton 
Berencsy and von Wolff. Among the various 
authors quoted by Mohardt in establishing the 
frequency of involvement by cancer of the 
gall bladder compared to other organs, the 
values varied from 3 to 13 per cent In our 
series the average was 3 o per cent. 

The surgical incidence of carcinoma of the 
gall bladder is considerably higher than the 
autopsy incidence and probably less reliable. 
In a series of papers from the Majo Clinic the 
incidence of malignancy decreased from an 
original report in 1902 of 5 per cent of all dis- 
eased gall bladders to a recent figure of 0 5 per 
cent MohaTdt found an average of 1 12 per 
cent gall bladders to be malignant in a com- 
posite review of over 35,000 operations 

Sixty-two cases of carcinoma of the extra- 
hepatic bile ducts constitute an incidence of 
o 46 per cent of all post-mortem examinations 
and 3 4 per cent of all carcinomas They were 
located as follows- in the cystic duct, 7 cases, 
hepatic ducts, 13 cases, common bile duct, 
32 cases, papilla of Vater, 10 cases Rolles- 
ton’sgocasesof carcinoma of the extrahepatic 
bile ducts were located as follows: in the 
cystic duct, 6 cases; common hepatic duct, 
19 cases, common bile duct, 34 cases; j’uncture 
of cystic, hepatic, and common bile ducts, 27 
cases, right and left hepatic ducts, 3 cases. 
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cystic and common bile ducts, 1 case. Carci- 
noma of the papilla of Vater is conspicuously 
absent in this series. In Marshall’s series the 
juncture of the cystic, hepatic, and common 
bile ducts was the most frequent site; next, 
the papilla of Vater; and third, the hepatic 
duct. In McLaughlin’s collective review, the 
common bile duct was the most frequent site 
whereas the point of confluence of all three 
ducts was second in frequency; Pallin’s sta- 
tistics are similar with the exception of a 
higher incidence of involvement of the papilla 
of Vater. Inasmuch as the point of confluence 
of the cystic, common hepatic, and common 
bile ducts is within such close proximity to 
carcinomas originating in any one of the con- 
verging ducts, this area might easily be the 
most frequent site of secondary extension. 
In our experience we have been able to local- 
ize the tumor to one of the ducts in almost 
every case. 

AGE AND SEN 

Of the 55 cases of carcinoma of the gall 
bladder, 21 occurred in males and 34 in fe- 
males. Of the 55 cases 44 were in the white 
race and 11 in the negro. Before comparison 
of our figures for sex and racial incidence can 
be accurately made with that in the literature, 
the following fact must be taken into account: 
that about twice as many autopsies are per- 
formed in this institution upon males as upon 
females, and about twice as many in the white 
race as in the negro. Therefore, the absolute 
figures will be as follows: 76.4 per cent of 
carcinomas of the gall bladder occurred in the 
female and 23.6 per cent in the male; 66 per 
cent were of the white race and 34 per cent 
in the negro. The youngest patient with 
carcinoma of the gall bladder was 42 years 
old, and the oldest was 86 years old. The 
distribution of cases among the age decades 
was as follows: in the group from 41 to 50 
years, 7 cases; 51 to 60 years, iS cases; 61 to 
70 years, 20 cases; 71 to 80 years, 7 cases; 81 
to 90 years, 3 cases. 

This distribution of cases according to age 
compares very favorably with a similar classi- 
fication of 212 cases of carcinoma of the gall 
bladder recorded by Judd and Gray. The 
average age varies in different series from 
57 to 60 years. Mohardt cites several cases 


reported in the literature of carcinoma of the 
gall bladder in patients 22 and 25 years of 
age. Mohardt has gathered the results of 9 
different contributors who gave figures of 
from 54 to 100 per cent of all carcinomas of 
the gall bladder occurring in the female. Per- 
haps the explanation for this wide range lies 
in the failure to recognize a disproportion in 
the incidence of post-mortem examinations be- 
tween the two sexes. Our corrected figure of 76 
per cent appears to coincide with the average. 

Forty-four of the 62 cases of carcinoma of 
the extrahepatic bile ducts occurred in the 
male and iS in the female. Of these patients 
54 were white, 7 were negroes, and 1 was 
oriental. The absolute figures for the sex 
and racial incidence of carcinoma of the extra- 
hepatic bile ducts were 55 per cent in the male 
and 45 per cent in the female. There were 
77.1 per cent in the white race, 20.1 per cent 
in the negro, and 2.8 per cent in the yellow. 
Judd and Gray found 5S of xoo cases in the 
male and in Rolleston’s series of 90 cases of 
bile duct cancer, 55 were in the male. Devic 
and Gallavardin observed the incidence in 
their series to be 30 in the male and 16 in the 
female. Musser’s cases were equally divided. 
The youngest patient was 31 and the oldest 
86 years old. The distribution among the age 
decades was as follows: in the group from 31 
to 40 years, 5 cases; 41 to 50 years, 9 cases; 51 
to 60 years, 15 cases; 61 to 70 years, 21 cases; 
71 to 80 years, 11 cases; 81 to 90 years, 1 case. 

The marked predilection of carcinoma of 
the gall bladder for the female, in sharp con- 
trast to carcinoma of the gastrointestinal 
tract in general, has been widely appreciated 
and attributed to the preponderate incidence 
of cholelithiasis in the female. Although we 
found that carcinoma of the extrahepatic bile 
ducts showed a definite tendency to occur at 
an earlier age than carcinoma of the gall blad- 
der, yet the occurrence of the majority of the 
cases was in the sixth and seventh decades. 
This is in complete agreement with other in- 
vestigators. 

CLINICAL PICTURE IN CARCINOMA 
OF THE GALL BLADDER 

In no clinical entity is a closer relationship 
between symptomatology and pathology more 
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hg x (PM 478-40] Clinically wlent cucinoma of the papilla of Viter Note 
metastases to the regional lymph nodes and liter Patient died of peritonitis follon mg 
a recurrent perforation of a postenor duodenal ulcer. 


evident than in carcinoma of the biliary struc- 
tures. For this reason we find it difficult to 
group the symptoms found into definite 
symptom-complexes such as has been done by 
Lancereaux and by Rolleston. We prefer to 
report our findings upon a statistical basis, 
bearing in mind all the while that each clinical 
history is entirely dependent upon the se- 
quence of pathological events within the porta 
hepatis, based upon pre-existing pathological 
changes as well as upon those in the making. 

In 34 of our 55 cases, 61.8 per cent, there 
were complaints of pain at some time during 
the clinical course; pain was most frequently 
referred to the right upper quadrant, less fre- 
quently to the epigastrium, and least fre- 
quently to the right lower quadrant. The 
severity of pain was seldom such that de- 
manded morphine for relief; it was usually 
described as a chronic recurrent type of dull 
pain. In 16 of the series a definite history 
suggestive of previous gall-bladder disease 
could be established. Five patients who com- 
plained of pain during the clinical course were 
found at autopsy not to have either chole- 
cystitis or cholelithiasis On the other hand, 
there were 13 cases of cholelithiasis, with or 


without cholecystitis, in which the patient 
didnot experience pain. It has been our ex- 
perience at the Cook County Hospital that 
although 9 per cent of all post-mortem ex- 
aminations reveal gall stones, 88 per cent of 
the cases were without symptoms Therefore, 
we must include some other factor in addition 
to cholelithiasis for the explanation of pain in 
carcinoma of the gall bladder. With an in- 
cidence of pain in over 60 per cent, we cannot 
agree with Upcutt who lists as the most 
striking clinical features of cancer of the gall 
bladder, the absence of pain, intense jaundice, 
and extreme emaciation. 

Jaundice occurred at some time in the clini- 
cal course of 34, or 61.8 per cent of the 55 pa- 
tients. In the majority of cases it was present 
at the time of admission, was persistent and 
progressive, and associated with clay-colored 
stools in iz cases. Of the 34 cases 14 were as- 
sociated with pain and 11 without pain; on the 
other hand, 20 cases of the series of 55 in 
which pain was a factor were not associated 
with jaundice. Seven patients of the 55 de- 
veloped jaundice as a terminal condition and 
are therefore not included among the 34^with 
symptomatic jaundice. The icterus index 
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levels were constantly elevated in all cases of 
jaundice, ranging from 65 to 250, but usually 
less than 100. The van den Bergh test, when 
made, gave a direct immediate reaction. 

Gastrointestinal symptoms were listed in 
30 of the 55 patients and usually consisted of 
a vague dyspepsia, anorexia, nausea, and 
occasional vomiting. Although these symp- 
toms frequently led to the suspicion of carci- 
noma of the stomach, their relative mildness 
together with the usual presence of the char- 
acteristic pain, with or without jaundice, 
militated against such a diagnosis. Diarrhea, 
constipation, and melena were rather infre- 
quent complaints. Judd and Baumgartner 
divided the cases of gall-bladder carcinoma as 
follows: a group comprising 70 per cent of the 
cases which presented history of biliary’- colic 
and dyspepsia dating back many years and 
then a sudden appearance of jaundice, dull 
pain, and a palpable tumor; a second group 
of 22 per cent listed complaints compatible 
with chronic cholecystitis alone; the remain- 
ing 8 per cent presented themselves in a 
terminal state with evidences of cachexia, car- 
cinomatosis, jaundice, and ascites. On ac- 
count of the nature of our institution, a much 
larger proportion of our patients constitutes 
this latter group. 

Thirty-one of the 55 cases were admitted in 
a state of cachexia; this might be anticipated 
in a large municipal charity institution. 
Weight loss was sometimes extreme, as much 
as 60 pounds in 6 months but usually in the 
vicinity of 20 pounds during the course of the 
illness. In 12 of these 31 cases the patient 
complained of a palpable mass. The duration 
of illness was usually between 3 and 6 months, 
the shortest being 1 month and the longest 3 
years; only 9 of the 55 patients lived more 
than 6 months after the initial complaint. 
Judd and Gray found that in most of their 
212 cases of carcinoma of the gall bladder, the 
duration of illness was less than 6 months, and 
that in one-half of these symptoms had per- 
sisted for 2 months or less. Twenty-two of the 
55 patients presented complaints of dependent 
edema and ascites, the ascites frequently re- 
quiring abdominal paracentesis. 

On physical examination, 35, or 63.3 per 
cent, of 55 patients presented a palpable liver; 


13 presented a palpable gall bladder, and 4 
others presented a palpable extrahepatic mass. 
In only 2 instances was the gall bladder 
alone palpable. The presence of a palpable 
gall bladder in only 23.6 per cent of these cases 
places considerable doubt on the value of this 
finding, despite its frequent emphasis by 
earlier writers. Twenty-one, or 38 per cent, 
of these cases proved to have a fluid wave 
suggestive of ascites. 

In 20, or 36.3 per cent, a profound second- 
ary anemia was found, 7 cases showed blood 
in the stool, and in another 7 cases no free 
acid was shown on gastric analyses. The gall 
bladder failed to concentrate x-ray opaque 
dyes in 10 instances and x-ray opaque stones 
were visualized in 2 cases. The nonprotein 
nitrogen and creatinine were frequently ele- 
vated depending upon the intensity of the 
jaundice, but an albuminuria was very com- 
mon. Cholesterol levels of the blood were 
determined in only 4 patients, but in all of 
these it was much higher than normal. It be- 
came apparent that laboratory aids in the 
diagnosis of carcinoma of the gall bladder 
are of only slight help. However, our series 
of cases show a greater tendency for secondary 
anemia than is ordinarily believed to be pres- 
ent in this neoplasm. 

CLINICALLY SILENT CARCINOMA OF THE 
GALL BLADDER 

We wish to draw special attention to 4 
cases of carcinoma of the gall bladder which 
we believe were clinically “silent.” At least 
they presented no symptoms or physical find- 
ings which could warrant a diagnosis, and we 
mention them to illustrate the insidious na- 
ture of the disease. A 60 year old colored fe- 
male was believed to have peritonitis, of 
which she died a few days after admission; 
however, the cause of the peritonitis was 
found at autopsy to be due to a spontaneous 
ulceration of the gall bladder into the colon, 
the fundus of the gall bladder containing a 
polypoid adenocarcinoma without evidence of 
metastasis. Another 60 year old colored fe- 
male died of peritonitis due to a traumatic 
rupture of the rectum, but in addition a 
scirrhous adenocarcinoma of the fundus of the 
gall bladder was found which had extended 
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into the liver bed. A 48 year old colored male 
was believed to have a central nervous system 
syphilis, but on post-mortem examination 
these symptoms proved to be due to amefano- 
blastoma of the neck of the gall bladder which 
had metastasized to the brain, as well as 
elsewhere. A 59 year old white female pre- 
sented the classical symptoms and signs of 
pernicious anemia with cord degeneration, of 
which she died. At autopsy she presented a 
papillary adenocarcinoma of the gall bladder 
which had metastasized to the liver and pro- 
duced a spontaneous cholecystoduodenos- 
tomy. 

CARCINOMA OF THE EXTRAHEPATIC BILE 
DUCTS 

Pain was present in 26, or 41.9 per cent, of 
62 cases. The pain was usually of dull char- 
acter, most frequently localized in the mid- 
epigastrium and less frequently to either right 
quadrant of the abdomen. Fourteen of the 26 
patients complaining of pain were without evi- 
dence of cholecystitis or cholelithiasis; on the 
other hand, 6 cases of cholelithiasis and 2 of 
cholecystitis did not list pain as a symptom 
Eleven of the 62 patients gave a definite his- 
tory of previous gall-bladder colic. The fact 
that a source other than the gall bladder 
must be looked for as the explanation of pain 
becomes even more apparent in carcinoma of 
the extrahepatic bile ducts than in carcinoma 
of the gall bladder Musscr has demonstrated 
the invasion of the nerve bundles of hepatic 
ducts by the neoplastic cells and offers that 
for the explanation of pain. Of a scries of 20 
patients with carcinoma of the bile ducts re- 
ported by Renshaw 1 2 experienced pain vary- 
ing from a dull ache to severe biliar)' colic; 
11 of his patients gave a history of chole- 
cystitis or cholelithiasis for an average length 
of time of 5 years. 

Of the 62 patients with bile duct cancer 57, 
or approximately 92 per cent, presented jaun- 
dice as a dominant symptom sometime during 
the clinical course, the majority of these pa- 
tients noting this complaint early in course of 
the illness. Jaundice is still recognized as the 
most reliable symptom, for above all other 
symptoms it focuses attention directly upon 
the porta hepatis. The 5 remaining cases 


which did not list jaundice as a symptom con- 
stitute a group of cases to which we shall refer 
to shortly as clinically "silent” lesions of the 
extrahepatic bile ducts. In 26 of the 57 
jaundiced patients, pain of a type described 
was also present. The jaundice was asso- 
ciated with acholic stools in 29 instances and 
with the complaint of biliuria in 5, Pruritis 
is a frequent accompaniment. The jaundice is 
almost invariably unremittent once estab- 
lished, but early in the clinical course the 
jaundice may be transient. This type is sup- 
posedly due to temporary edema or spasm of 
the common duct which is spontaneously re- 
lieved. Shapiro and Lifvcndahl mention the 
ulceration of an obstructing neoplasm of the 
common duct as the mechanism of temporaiy 
resumption of bile flow late in the disease. 
We have seen 3 cases of carcinoma in the vi- 
cinity of the ampulla of Vatcr which have 
become necrotic and ulcerated into the duo- 
denum; however, in none of these was there 
relief from the obstruction to bile flow. There- 
fore, we cannot sec any value in utilizing this 
as a differential point between carcinoma of 
the papilla of Vatcr and carcinoma of the 
head of the pancreas. 

Here, as in carcinoma of the gall bladder, 
the frequency of mild complaints referable to 
the gastrointestinal tract, is surprisingly high. 
In 32 of the 62 patients there was nausea, 
anorexia, and vague dyspepsia Constipa- 
tion was more common than diarrhea Com- 
plaints of postprandial pain relieved by soda 
or food was not altogether uncommon. Five 
patients of the series of bite duct cancer were 
found to have chronic duodenal ulcers and in 
1 instance a severe duodenitis. This is of par- 
ticular interest in that the malignant trans- 
formation of a duodenal ulcer has been sug- 
gested as a possible pathogenetic agent in 
carcinoma of the common bile duct and papilla 
of Voter, just as is gastric carcinoma. 

Of the 62 patients with biie duct carcinoma 
34 patients showed evidences of cachexia and 
weight loss, frequently extreme. Four pa- 
tients complained of palpable masses on ad- 
mission. The average duration of the illness 
is definitely shorter than for carcinoma of the 
gall bladder. We found that in most cases it 
varied between 2 and 4 months, only r pa- 
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tient surviving after i year. Probably this 
fact is to be explained by an earlier cholemia 
rather than a more malignant neoplasm. 

In 30 of the 62 cases dependent edema and 
ascites suggested portal obstruction in the 
differential diagnosis. 

In view of former teaching, tabulation of 
physical findings is rather disappointing. In 
37 of the 62 cases the liver was palpable and 
in only 19 was the gall bladder palpable; this 
gives a percentage of palpable gall bladders 
on clinical examination of approximately 30 
per cent. In a series of 20 cases of bile duct 
cancer reported by Renshaw, only 6 had pal- 
pable gall bladders. Courvoisier’s law is veri- 
fied to a much greater extent by laparotomy 
and autopsy than by bedside examination. 
Other palpable metastatic extrahepatic masses 
were noted in 4 cases. 

A profound secondary anemia was observed 
in 19 of the 62 cases. A markedly elevated 
icterus index was characteristic, frequently in 
the neighborhood of 100 units; repeated de- 
terminations showed a tendency to rise 
rather than decrease just prior to death. 
Biliuria was consistent and usually marked. 
Chemical blood was observed in the stools of 
35 of the 62 patients, an observation that has 
received little emphasis. Helena is no more 
characteristic of carcinoma of one area of the 
extrahepatic biliary system than of another. 
Gastric analyses revealed an achlorhydria in 
8 of 62 cases. In 13 of the patients there 
was a failure of the gall bladder to visualize 
and in 2 gall stones were seen. In 4 the non- 
protein nitrogen rose slightly above 40 milli- 
grams per cent, but in all other cases it was 
within normal range as was the creatinine. 
Albuminuria appears to be a frequent ac- 
companiment of icterus. Blood cholesterol 
was determined in only 5 cases and showed 
marked elevations in all instances. While van 
den Bergh tests were not made routinely, 
when performed they showed a direct im- 
mediate reaction. 

That the diagnosis of primary carcinoma of 
the gall bladder or extrahepatic bile ducts is 
difficult is not to be disputed. The most dif- 
ficult concept to alter is that carcinoma of the 
head of the pancreas is the most frequent 
cause of progressive jaundice which is asso- 
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ciated with a distended gall bladder and 
generalized cachexia. It has been our experi- 
ence that both carcinoma of the extrahepatic 
bile ducts and carcinoma of the gall bladder 
occur more frequently than carcinoma of the 
head of the pancreas (41 cases) as a cause of 
obstruction of the biliary tract. Moreover, 
we have found pain to be associated with the 
jaundice in all 3 of these malignancies far 
more often than heretofore acknowledged. 
Clinical diagnosis in 55 cases of carcinoma of 
the gall bladder included: primary’' carcinoma 
of the gall bladder, 12 cases; carcinoma of the 
extrahepatic bile ducts, 3 cases; carcinoma of 
the head of the pancreas, 2 cases; carcinoma 
of the gastrointestinal tract, 16 cases; car- 
cinoma of the liver, 5 cases; cholecystitis and 
cholelithiasis, 4 cases; peritonitis, 1 case; 
carcinoma without known primary site, 2 
cases; miscellaneous (including “silent” cases) 
6 cases; no diagnosis, 4 cases. 

The diagnosis was correct in 21.8 per cent 
of the cases. The clinical diagnosis in 62 
cases of carcinoma of the extrahepatic bile 
ducts included: carcinoma of the head of the 
pancreas, 20 cases; carcinoma of the gastro- 
intestinal tract, 12 cases; carcinoma of the 
extrahepatic bile ducts, 13 cases; carcinoma 
of the gall bladder, 3 cases; portal cirrhosis, 
4 cases; primary carcinoma of the liver, 2 
cases; cholecystitis and cholelithiasis, 3 cases; 
obstructive jaundice (cause unknown), 3 
cases; peritonitis, 1 case; perforated peptic 
ulcer, 1 case. The diagnosis was correct in 
20.9 per cent of the cases. 

Rolleston states that in not one of 48 cases 
of carcinoma of the gall bladder reported from 
Guy’s Hospital was a correct diagnosis made. 
Similarly, Boyce and McFetridge report only 
2 cases in 23 in which a correct diagnosis was 
made before operation and 4 cases of car- 
cinoma of the gall bladder in which it was 
suspected. Only 2 cases in Jankelson’s series 
of 48 gall-bladder carcinomas were diagnosed 
correctly. In view of the fact that the 3 
cardinal findings, viz., pain, jaundice, and a 
palpable tumor, are not always associated in 
one case, diagnostic errors appear quite un- 
derstandable. 

We would like to describe in some detail 
those cases to which we have already alluded 
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as “silent” carcinomas of the extrahepatic 
bile ducts. The popular concept of a neo* 
plasm of the biliary tract is that occlusion oc- 
curs early in its course and subsequently is 
followed by icterus. In 5 cases the neoplasm 
was an incidental finding at necropsy and 
was not directly contributory to the cause of 
death. 

CLINICALLY SILENT CARCINOMA OP THE 
EXTRAHEPATIC BILE DUCTS 

Case i. A colored male of 67 jears entered the 
hospital with symptoms of dull epigastric pain, 
nausea, anorexia, vomiting, ascites, and dependent 
edema; within x week the patient died of an acute 
fibrinous peritonitis, and at autopsy an infiltrating 
adenocarcinoma of the cystic duct with metastases 
was found. The gall bladder was shrunken and the 
liver of normal size. 

Case 2 A white female 76 years of age presented 
symptoms suggesting carcinoma of the stomach and 
organic heart disease, the patient died of broncho- 
pneumonia after a month’s stay in the hospital, and 
the post-mortem examination revealed an infiltrating 
adenocarcinoma of the common bile duct which had 
extended to the liver and pancreas without pro- 
ducing obstruction of the duct itself 

Case 3 A white male 61 years of age entered the 
hospital with a history suggestive of alcoholic cir- 
rhosis ol the liver, the patient died following a mas- 
sive hematemesis. At necropsy a ruptured esophageal 
varix associated with an atrophic cirrhosis of the 
liver in addition to a papillary adenocarcinoma of the 
common bile duct was found notwithstanding the 
fact that there was a congenital absence of the gall 
bladder and cystic duct 

Case 4. A white female 40 years of age died of 
peritonitis following subtotal gastrectomy for recur 
rent perforation of a posterior duodenal ulcer, at 
autopsy a medullary adenocarcinoma of the papilla 
ol Vater with metastases to the peribihary, peripan- 
creatic, and periesophageal lymph nodes was found 

(F.g 1). , 

Case 5 A colored male 3 j years ol age entered the 
hospital with symptoms of intestinal obstruction 
which abated with conservative treatment It was 
later thought that a tuberculous peritonitis was 
present and on autopsy an infiltrating adenocar- 
cinoma oi the cystic duct with generalized metas- 
ta«es was found which had not encroached upon any 
of the other biliary structures. 

PATHOLOGY 

Carcinoma of the gall bladder and card- 
noma of the extrahepatic bile ducts have 
essentially the same pathological types and 
our description shall apply to both. 'We have 
induded 2 cases of sarcoma along with these 


to facilitate discussion, for other than its his- 
tological differences it deserves no separate 
mention. We have classified the various 
histological types in Table I. 

TABLE 1 .— CLASSIFICATION OF HISTOLOGICAL 
TYPES OF CARCINOMAS STUDIED 

Call bladder & *“** T ‘* A 

Infiltrating adenocarcinoma . zj 

Papillary adenocarcinoma . . 14 

Mucus producing adenocarcinoma 3 

Medullary carcinoma ... 8 

Sarcoma. . . . 3 

Meknoblastoma ... . 1 

Total cases of carcinoma of gall bladder $S SS 

Extrahepatic bile ducts 
Cystic duct 

Infiltrating adenocarcinoma 6 

Medullary carcinoma r 7 

Common hepatic duct 
Infiltrating adenocarcinoma 10 

Papillary adenocarcinoma 3 13 

Common bile duct 

Infiltrating adenocarcinoma 34 

Papillary adenocarcinoma S 

Medullary carcinoma 3 i * 

Papilla of Vater 

Papillary adenocarcinoma 7 

Infiltrating adenocarcinoma t 

Squamous cell carcinoma 1 10 

Total cases of carcinoma of extrahepatic ducts 61 

Papillary adenocarcinoma is thought to or- 
iginate from benign papillomas of the mucosa 
either of the gall bladder or the duct involved; 
the relative frequency with which benign 
papillomas of the gall bladder are encountered 
in surgically removed gall bladders is 10 per 
cent according to Judd and Baumgartner 
The papillary adenocarcinoma is a fungating 
mass which projects into the lumen, in the 
bile ducts it is frequently pedunculated On 
histological examination, the tumor cells cover 
a central stalk of connectiv e tissue This type 
of carcinoma may replace the gall bladder 
from within and is apt to produce an empyema 
of the gall bladder by direct extension of the 
polypoid tumor into the cystic duct, however, 
we have seen empyemas of the gall bladder 
associated as frequently with infiltrating and 
scirrhous adenocarcinomas as with papillary 
adenocarcinoma The latter does tend to un- 
dergo more rapid necrosis and therefore pre- 
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disposes to infection of the gall bladder. This 
type of tumor is less invasive and less malig- 
nant and should permit a longer life span al- 
though our records of the duration of illness 
show no significant difference to justify this 
conclusion; similarly, our statistics on the 
frequency of metastasis show no lessening of 
that tendency in this type of tumor. 

The infiltrating adenocarcinoma appears to 
be by far the most frequent type of tumor 
encountered. It is composed of atypical al- 
veoli of tumor cells which invade all the layers 
of the gall bladder or biliary duct and con- 
vert it into a rather rigid, contracted organ. 
In the biliary tract this type of tumor takes 
the appearance of an ulcerated thickened 
plaque overlying and replacing the mucous 
membrane. This tumor is prone to produce a 
shrunken gall bladder or a stenotic duct. As 
the histological term of this tumor suggests, 
it lends to invade adjacent structures early 
and produce widespread metastascs. It is 
considered far more malignant than the pap- 
illary adenocarcinoma. The degree of fibrous 
tissue reaction varies. 

Next to the stomach, the gall bladder is 
supposed to be the most frequent site for the 
production of mucus-producing carcinomas. 
It is a degenerative change expressive of an 
overactivity of the mucus-producing ac- 
tivity of the glands of the gall-bladder mu- 
cosa. This is the type of tumor most apt to 
cause a spontaneous perforation of the gall 
bladder into a neighboring viscus; however, 
none of our examples of this complication 
occurred in this type of carcinoma. Perfora- 
tion of the gall bladder was seen as frequently 
with papillary as with infiltrating or scirrhous 
adenocarcinomas. All 3 cases of mucus-pro- 
ducing adenocarcinoma occurred in the gall 
bladder and none was found among the biliary 
tract neoplasms. All 3 cases showed metas- 
tases._ Although this type of tumor occasion- 
ally gives rise to a Krukenberg tumor of the 
ovary, none of our patients developed metas- 
tasis to the ovary. 

Although medullarj’' carcinoma is better 
used as a term of gross description, we imply 
a tumor that has a solid grayish-white ap- 
pearance not unlike the white matter of the 
cerebral cortex which on histological examina- 
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tion is composed entirely of closely packed 
alveoli filled with tumor cells with little in- 
tervening stroma. Of 6 such cases, 3 occurred 
in the gall bladder and 3 in the extrahepatic 
bile ducts. The tumor is quite malignant and 
shows widespread metastasis. 

Squamous cell carcinoma most likely origi- 
nates from metaplastic mucosal epithelium 
which is probably a response to chronic in- 
flammatory change. This at least is com- 
parable to the formation of squamous cell 
carcinomas in other organs normally lined by 
cylindrical epithelium. Clinical reports of 
squamous cell carcinoma of the gall bladder 
exist in fair number, but few of these are de- 
scribed in the bile ducts. Our only case of 
this type involved the papilla of Vater, the 
tumor ulcerating into the duodenum and 
metastasizing to the regional lymph nodes and 
the liver. The clinical picture in this case 
was a classical one of malignant biliar}- ob- 
struction. Fehr and Cabot have reported 
similar cases. 

Although sarcoma of the gall bladder is 
reputedly rare, we have 2 cases in our series 
of 55, previously reported by Ragins. Neither 
of these 2 tumors produced jaundice, and the 
patient died of the metastasis rather than of 
the usual cholemia. Rollcston gathered 19 
cases of sarcoma of the gall bladder from the 
literature. The most recent case report is 
that of Erdmann. 

Among the more rare tumors we found in 
the gall bladder was a melanoblastoma in a 37 
year old colored male to which we have already 
referred. A primary melanoma of the ampulla 
of Vater is described by Duval. 

The obstruction to bile flow can be ac- 
complished by one of three mechanisms or a 
combination of them: (1) annular stricture of 
the rigid carcinomatous duct; (2) plugging 
of the lumen by a projecting polypoid mass; 
and (3) pressure of enlarged metastatic peri- 
biliar}' lymph nodes. According to Vander 
Veer and to Wahl, the low pressure of the 
bile and spasm of the smooth muscle struc- 
tures within the biliary tract are additional 
factors favoring obstruction. To this might 
be added inflammatory changes due to stones, 
and edema of the mucosa which are frequently 
found to be associated with the neoplasm. 
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the gall bladder as certain. The reasons for 
this have been chiefly two : First is the fre- 
quent association of carcinoma of the gall 
bladder and stones, of which our figures are 
quite representative. That stones should cause 
cancer has been explained by the possibility 
that the chronic irritation they induce might 
predispose to cancer, that the stones possessed 
some radioactive substance (Lazarus-Barlow), 
and finally that the stones might contain some 
carcinogenic agent. The second piece of evi- 
dence is the experimental production of cancer 
of the gall bladder in guinea pigs by the in- 
troduction of gall stones and foreign bodies. 
This work had long been accepted and confirm- 
ed until investigators, such as Burrows, pointed 
out that though a stone might produce a cystic 
hyperplasia of the mucosa of the gall bladder, 
tins was a far cry from cancer itself. 

The fact that the disease normally has an 
incidence of only 14 per cent gall stones in the 
sex and age group which it most frequently 
attacks, together with the fact that in a closely 
related disease— carcinoma of the extrahepatic 
bile ducts— the incidence of stones is 30.6 per 
cent, which few will accept as the etiological 
factor in that disease, should deter us some- 
what from overemphasizing cholelithiasis as 
the sole possible etiological agent. Ewing 
suggests a combination of multiple factors in- 
cluding the irritative effect of calculi, cellular 
hyperplasia following inflammation, high cho- 
lesterol concentration within the gall bladder, 
and the irritative effect of bile. 

To complete the discussion on the etiology 
of neoplasm as far as the extrahepatic bile 
ducts themselves are concerned, some inter- 
esting suggestions first made by Rolleston 
should be mentioned. He suggested the ma- 
lignant transformation of an ulcer of the 
biliary tract mucosa, such as occurs in a small 
percentage of peptic ulcers, as the mechanism 
in the origin of bile duct cancers. Two case 
reports by MacCarty emphasize this possi- 
bility. Both of these duodenal ulcers involved 
the papilla of Vater and produced a clinical 
picture of obstructive gall-bladder disease 
rather than peptic ulcer. 

We have already stated that Courvoisier’s 
law is verified more often by post-mortem 
studies than by clinical experiences. In the 


35 cases of carcinoma of the gall bladder, the 
gall bladder was found to be distended in 16 
cases, and in the group of carcinomas of extra- 
hepatic bile ducts, distention of the bile ducts 
was noted 18 times. Doubtless dilatation 
of the gall bladder occurs most frequently 
when the neck of the gall bladder is involved, 
and dilatation of the bile ducts is probably a 
compensatory action rather than an obstruc- 
tive phenomena. In 10 cases the gall bladder 
was markedly shrunken and only 1 of them 
was infected. The shrunken gall bladders 
were always seen associated with infiltrating 
or scirrhous carcinomas. Hydrops of the gall 
bladder was seen in 5 cases, in 2 of these the 
clear mucinous fluid filled a gall bladder of 
normal size. Eleven cases of empyema of the 
gall bladder were found, 6 associated with 
marked distention of the gall bladder. In all 
but 2 of the 1 1 cases of empyema, stones were 
present, and in all 5 cases of hydrops stones 
were present. 

In carcinoma of the extrahepatic bile ducts 
the gall bladder was distended in 39, or 62.9 
per cent, and there was a distention of the bile 
ducts above the site of obstruction in 48, or 
77.2 per cent, of the cases. Musser lists dilata- 
tion of the ducts in 9 of his 18 cases of cancer 
of that structure, whereas Devic and Galla- 
vardin described 7 distended gall bladders in 
14 cases of cancer of the cystic, hepatic, and 
common bile ducts. Courvoisier stated that 
dilatation of the gall bladder occurs in 84 per 
cent of all cases of cancer involving the bile 
ducts. It has been our experience and that of 
others that this figure is too high and that 
actually it lies between 50 and 60 per cent. 
There were 6 instances of hydrops of the gall 
bladder, in only 3 were stones present, and in 
2 the gall bladder was not significantly en- 
larged. There were 4 cases of empyema of 
the gall bladder in this series and all of them 
were associated with stones and distention of 
the gall bladder. 

Other complications of carcinoma of the 
biliary tract not already mentioned include 
perforation, pericholecystic abscess, and bili- 
ary' peritonitis. In 55 cases of carcinoma of the 
gall bladder there were 3 perforations into the 
peritoneal cavity, 5 into the colon, and 3 into 
the duodenum. In 3 of these n cases, per- 
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lymphatics from the common bile duct, duo- 
denum, and pancreas. Efferent lymphatic 
vessels extend from this lymph node up along 
the biliary' tract and portal vein into the hilus 
of the liver. Therefore, a carcinoma of the 
gall bladder would tend to metastasize to the 
liver both by direct extension and by lym- 
phatic spread. Bile duct carcinoma, on the 
other hand, extends first by way of the lym- 
phatics, which in turn may involve adjacent 
organs. However, because of the close prox- 
imity of the hepatic ducts to the liver paren- 
chyma, early direct extension may take place 
from that site. The lymph nodes involved 
are the cystic nodes, the peribiliary, peri- 
pancreatic, and periaortic nodes. The car- 
cinoma may then spread to the mediastinal 
nodes, then to the tracheobronchial nodes, and 
finally to the supraclavicular lymph nodes. 
In that manner we frequently see a Virchow’s 
node as in carcinoma of abdominal organs 
other than the stomach. Hematogenous dis- 
semination undoubtedly occurs but is rela- 
tively infrequent. Distant metastases arc 
much more common in our scries than is 
usually reported. Table II shows the frequency 
with which the various sites were involved. 

The 14 cases of carcinoma of the extra- 
hepatic bile ducts without metastases were 
distributed as follows: 7 were located within 
the common bile duct, 5 involved the papilla 
of Vater, and 2 the common hepatic duct. 

Analysis of the metastatic characteristics 
of the 2 neoplasms shows that the gall-bladder 
carcinomas tend to metastasize more fre- 
quently and to involve more structures. Un- 
doubtedly this is largely due to its contiguity 
with the liver. Such distant metastases as the 
brain, heart, thyroid gland, and lung are in- 
dicative of a hematogenous spread. Although 
the right lower pulmonary lobe is supposed to 
be the most frequent site for pulmonary 
metastasis by way of the retrodiaphragmatic 
lymph nodes, enough other pulmonary lobes 
were involved to explain a hematogenous 
route. Although cases of Addison’s disease 
have been reported by Warthin as due to the 
metastases of gall-bladder carcinoma, we have 
failed to find any in our material. 

Among unusual symptoms produced by the 
metastases which complicated the diagnosis 


TABLE II.— FREQUENCY AND SITE OF 
METASTASIS 

62 cases of 


55 cases of carcinoma of 
carcinoma of extrabepalic 

11 11. jj i_:t_ j. 



pall bladder 

bile ducts 

metastasis 

No. cases 

No. cases 

No metastasis 

.... 2 

14 

Liver 

51 

35 

Lymph nodes 

34 

2S 

Peritoneum 

.... 7 

9 

Omentum 

IO 

4 

Mhscntery 

s 

4 

Extrnhcpatic bile ducts 

.... IO 

3 

Gall bladder 

O 

4 

Pancreas 

3 

10 

Duodenum 

.... 3 

4 

Jejunum 

1 

0 

Pylorus (stomachl 

.... 1 

2 

Colon 

6 

0 

Lungs 

Q 

6 

Adrenal 

5 

5 

Kidney 

3 

1 

Pleura 

... I 


Rectum 

.... 2 


Spleen 

2 

1 

Diaphragm 

I 

1 

Pouch of Douglas 

3 

0 

Urinary bladder 

I 

0 

Heart 

.... I 

0 

Thyroid 

I 

0 

Porta! vein 

.... I 

0 

Uterus 

.... I 

0 

Umbilicus 

I 

0 

Brain 

.... I 

0 

Seminal vesicle 

O 

1 

Skin of breast 

.... O 

1 

Pancreatic duct 

.... O 

1 

Ureter 

.... O 

2 


we may list the case of a 37 year old colored 
woman who had an ulcerating lesion of the 
left breast which was treated as a scirrhous 
carcinoma. The area was treated with the 
x-ray prior to biopsy. The biopsy specimen 
suggested a metastatic hepatocellular car- 
cinoma. The necropsy 1 year later revealed a 
medullar}- carcinoma of the common bile 
duct with metastases to the liver and skin of 
the left breast. One case of melanoblastoma 
of the gall bladder produced brain metastasis; 
the symptoms produced were attributed to 
central nervous system lues. None of our gall- 
bladder carcinomas metastasized to the ovary, 
which would label it a Krukenberg tumor. 
Such a case was reported by Shelley and Ross. 
Although Cooper, in his recent review of car- 
cinoma of the papilla of Vater, quoted 20 
per cent as the incidence of metastasis for that 
structure, we have found it to be 50 per cent. 

The most common cause of exitus in these 
cases was found to be cholemia which is 
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tendency for fibrotic changes to occur within 
the pancreas in cases of obstructive jaundice. 

In 3 of our 55 cases of carcinoma of the gall 
bladder cholecystectomy had been carried out 
at least 6 months prior to the onset of the 
present illness. Cholecystostomy was carried 
out in 2 cases and jejunostomy in 1, as pallia- 
tive procedures. Nature was kind to 8 of the 
55 cases in which a spontaneous cholecys- 
tocolostomy or cholecystoduodenostomy oc- 
curred, but the success of this procedure was 
short-lived in 3 of these cases, for the patients 
died soon after of biliary peritonitis. 

Cholecystostomy was performed in 5 of the 
62 patients with bile duct carcinoma, cho- 
lecystogastrostomy for another 4 patients, 
and cholecystoduodenostomy for still another. 
One of these patients had in addition to a car- 
cinoma of the common bile duct an inde- 
pendent primary carcinoma of the pylorus of 
the stomach; the latter neoplasm was the one 
recognized at laparotomy, and the widespread 
metastases which were found at that time 
were believed to be due to it but later proved 
to be due to the carcinoma of the bile duct. 
Radical resection of the involved parts was 
not attempted in any of our cases. It is, in- 
deed, a formidable procedure from which 
recovery is a singular feat. The palliative pro- 
cedure of biliary enteric anastomosis over- 
comes the complication of cholemia, gall- 
bladder infection, and cholangitis, and de- 
creases the spasm of the duct by eliminating 
the back pressure of a distended gall bladder. 

SUMMARY 

From a series of 13,300 consecutive au- 
topsies, of which 1,808 were primary malig- 
nant neoplasms, we have presented 55 cases of 
carcinoma of the gall bladder and 62 cases of 
carcinoma of the extrahepatic bile ducts. 
Of our cases of carcinoma of the gall bladder 
76.4 per cent were in the female, usually within 
the sixth or seventh decades; 55 per cent of 
our cases of carcinoma of the extrahepatic bile 
ducts were in the male of similar average age. 

The clinical syndrome associated with these 
lesions is not as simple as commonly believed 
which fact probably explains the frequently 
incorrect diagnosis. Pain was present in 60 
per cent of the cases of gall-bladder carcinoma. 


Jaundice was present in another 60 per cent 
of these cases, and gastrointestinal symptoms 
and cachexia in about 50 per cent. Evidence 
of edema and ascites was seen in 40 per cent. 
A palpable liver was found in 63 per cent of 
these cases whereas a palpable gall bladder 
was seen in 23 per cent. A profound secondary 
anemia was the only consistent laboratory' 
finding, being present in 36 per cent of these 
cases. Of these patients 30 per cent gave a 
history' of previous gall-bladder disease. 

Pain of a less severe character was present 
in 42 per cent of our cases of carcinoma of the 
extrahepatic bile ducts. Jaundice was seen in 
92 per cent and gastrointestinal and cachectic 
symptoms were elicited in approximate!}' 50 
per cent of them. A palpable liver was found 
in 60 per cent of this group whereas a palpable 
gall bladder was present in 30 per cent. Ap- 
proximately 50 per cent of this group gave 
evidence of edema and ascites. A severe sec- 
ondary anemia was observed in 30 per cent 
and chemical blood in the stools in 55 per cent 
of these patients. 

An infiltrating adenocarcinoma is the most 
frequent type of carcinoma in these neo- 
plasms, a papillary adenocarcinoma being the 
second most common. Next in order of fre- 
quency were the following: scirrhous adeno- 
carcinoma, medullary carcinoma, mucus-pro- 
ducing adenocarcinoma, sarcoma, and one ex- 
ample each of squamous cell carcinoma, round 
cell carcinoma, and melanoblastoma. 

Among the complications of the neoplasm, 
biliar}' cirrhosis was by far the most common, 
followed by cholangitis, empyema of the gall 
bladder, pericholecystic abscess, liver ab- 
scess, hydrops of the gall bladder, biliar}' 
peritonitis, spontaneous perforation, and fat 
necrosis or atrophic fibrosis of the pancreas. 
Of 55 cases of gall-bladder carcinoma, 36.3 
per cent gave evidences of cholecystitis and 
72.6 per cent of cholelithiasis. In 3 per cent 
of the calculous gall bladders a malignancy 
was present; in 30.6 per cent of the 62 cases 
of bile duct cancer gallstones were found, and 
in 22.5 per cent there was evidence of chole- 
cystitis. 

In our experience, Courvoisier’s law is veri- 
fied more often by post-mortem examination 
than by clinical findings; nevertheless, even 
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THE TUMOR CLINIC IN 
TEACHING HOSPITALS 

D URING the past ten years, one of 
| the noteworthy achievements of the 
American College of Surgeons has 
been the establishment and organization of 
the cancer clinic in a large number of the 
country’s general hospitals. At the beginning 
of this program a minimum standard for can- 
cer clinics was agreed upon and since that time 
yearly reports have been prepared and 
published, listing those hospitals which con- 
duct cancer clinics in accordance with the 
requirements of the College. From a small 
start this list of approved clinics has steadily 
increased in size, until, in 1940, it contained 
the names of nearly 350 hospitals. As a result 
of the many approved clinics now available 
throughout the country, and also due to the 
publicity given them through the various edu- 
cational programs, vast numbers of cancer 
patients have benefited enormously. The re- 
sults of recent cancer research are made avail- 
able to them, adequate facilities for proper 


treatment are provided, and the recommenda- 
tions in each case represent a composite 
opinion of a group of interested and well 
trained specialists. 

Since many of these cancer clinics have now 
been in existence long enough for the period of 
adjustment to have been completed and also 
for those in charge to have accumulated con- 
siderable experience in their management, it is 
perhaps not amiss to view in retrospect the 
tumor clinic as it operates in the large general 
hospitals with medical school affiliations and 
to appraise this work from the standpoint of 
the several functions of the hospital and the 
school. 

While the details of organization and con- 
duct of such a clinic may differ in different 
environments, fundamentally the problems 
arc essentially the same. At the University of 
Michigan the cancer clinic is under the super- 
vision of a cancer commission or committee 
created by regential action, and composed of 
the following specialists, each of whom holds 
a position of professorial rank in the medical 
school: pathologist, radiologist, surgeon, in- 
ternist, gynecologist, urologist, ophthalmol- 
ogist, otolaryngologist, orthopedic surgeon, 
dermatologist, neurosurgeon, thoracic surgeon, 
and an executive officer. Generally speaking 
the function of this committee is to coordinate 
and correlate all of the various agencies of the 
hospital and medical school for the purpose of 
affording patients afflicted with malignant 
neoplasms the best possible professional 
service, whether the problem is one of early 
and correct diagnosis or exclusively one of 
treatment. The committee aims to integrate 
and consolidate the experiences of the entire 
staff in all matters pertaining to malignant 
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ferences often find it worthwhile to accompany 
their patients or to attend periodically. As a 
part in the clinical programs arranged for 
various visiting medical groups, a “sample” 
tumor conference has proved to be a popular 
and instructive exercise. These conferences 
and the preparations for them, involve a con- 
siderable amount of work. Lists of the cases 
to be presented at each conference must be 
prepared; periodic reports must be written 
as to status of patients previously seen by 
group; social service contact with patients 
must be made, lesions as they appear at the 
conference must be photographed, and confer- 
ence opinions filed ineachpatient’scase record. 

The success of the conference depends 
largely upon the regular attendance, enthu- 
siasm, and energy of those in charge, and upon 
the co-operation of all members of the staff. 

Since there is a certain stigma attached to 
the term “cancer conference,” and since the 
term “tumor conference” may be objection- 
able to patients for the same aesthetic reasons, 
various substitutes have been suggested. 
“Oncology clinic” is preferred by some. In 
our own hospital we have agreed upon 
“Neoplasm Conference,” a term which seems 
to be without opprobrium and which, at the 
same time, is simple and descriptive. 

From this brief review, it becomes quite 
evident that in its own right, the cancer clinic 
fulfils well the three important functions of a 
hospital to which Osier so often referred, 
namely : the care of the patient, the instruction 
of the students, and the extension of knowl- 
edge. Henry K. Ransom. 

COMPOUND FRACTURES AND 
WOUNDS IN WAR 

A CONVERSATION with any of the 
leaders of surgery in North America 
». today does not have to be a pro- 
longed one to reveal that their minds are much 


occupied with the practice of their profession 
under military conditions. Some are engaged 
in problems of organization, some in problems 
of surgical research, some in the selection of 
surgical methods that are to be recommended, 
and some in the incorporation of all of these 
phases in manuals of procedure. Civilian sur- 
geons are co-operating to the fullest extent 
with those in the medical sendee of the mili- 
tary branches of our Government to assure 
our soldiers and sailors the best that North 
American surgery has to offer. 

It has been emphasized by Dr. Sumner L. 
Koch in a recent editorial 1 in Surgery, 
Gynecology and Obstetrics that war sur- 
gery differs from peace time surgery only in 
the conditions under which it is practiced and 
that not in any way is there a difference in the 
surgical principles which must be observed. 
It is true that the exigencies of time and the 
distances through which wounded men may 
have to be transported may not permit the 
immediate application of methods that would 
constitute first measures under ordinary civil 
conditions, but this fact in no way invalidates 
the surgical principles involved. 

The Committee of the American College of 
Surgeons on Fractures and Other Traumas 
made the treatment of compound fractures 
and wounds of soft parts its major subject of 
discussion at its annual meeting in New Or- 
leans, January, 1941. Its discussion cul- 
minated in a resolution on these subjects, and 
the distinguished personnel of that committee 
commands serious consideration of its con- 
clusions. 

The Committee on Fractures and Other 
Traumas, of the American College of Surgeons, 
at its executive session in New Orleans, 
January 11, 1941, adopted the following 
resolutions in reference to the treatment of 
compound fractures and wounds in war. 

'Surg., Gynec. & Obst., 1941, 72: 672-673. 
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PAPILLARY CARCINOMA OF THE RENAL PELVIS 
Diagnosis and Treatment 
THOMAS J. KIRWIN, M.D., F.A.C.S., New York, New York 


N O more than 10 years ago papillary 
carcinoma of the renal pelvis was 
looked upon as a very rare lesion. 
But during the past decade an in- 
creasingly large number of hhese renal growths 
has been put on record, so that their occur- 
rence can no longer be regarded as uncom- 
mon. It is probable that this increase in inci- 
dence is more apparent than real. The em- 
ployment of improved methods of urologic 
diagnosis has made it possible to detect the 
existence of these growths in the living unop- 
erated upon patient, and this in turn, has 
increased our knowledge of the pathological 
and clinical manifestations of all types of re- 
nal tumors, pap illary epithelioma among them. 

Up to the beginning of the present century 
the great majority of these tumors were recog- 
nized only at autopsy. The classic monograph 
of Albarran and Imbert, published in 1903, 
wherein the literature up to that date was 
thoroughly reviewed, listed but 42 tumors of 
the renal pelvis in a total of 585 renal tumors 
of all kinds. Of these but 18 were of the papil- 
lary type. Statistics of the Mayo Clinic from 
1905 to 1922 showed but 13 renal pelvic tu- 
mors, of which but 8 were of the papillary 
tJTpe ( 7 )- In 1927 when Hunt made a further 
report from this same clinic, the number of 

From the Department of Urology, James Buchanan Brady 
r oundatioii, of the New York Hospital, New York. 
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papillary tumors of the renal pelvis had risen 
to 15. In 1933, Kimball and Ferris from our 
clinic at the Brady Foundation collected 72 
cases from literature, to which they added 2 
more seen in their own service. In the 8 years 
which have elapsed since their paper was 
written, we have seen 3 cases of benign renal 
pelvic papilloma, and 4 malignant growths of 
the same nature. Writing in 1939, F. P. John- 
son placed the incidence of papillary carci- 
noma of the renal pelvis at 4.9 per cent of all 
tumors of the kidney. 

ETIOLOGY 

Though we have no positive evidence con- 
cerning the origin of papillary carcinoma in 
the pelvis of the kidney, there is a strong prob- 
ability that long continued irritation and in- 
flammation may have some influence in its 
production. Stone, however, has never been 
put forward as a primary etiological factor; 
though it is occasionally mentioned, the coin- 
cidence is not frequent enough to permit any 
definite conclusions to be drawn. It seems 
more likely that the calculi were produced by 
the same conditions which favored the papil- 
lary growth. Scholl quotes Orth as having ex- 
pressed the opinion that papillary or villous 
inflammation may be the initial form of what 
later becomes a papillary growth— that it 
merges into it and cannot be histologically dis- 
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tinguishcd from Uuc papillary tumor. When 
the apparently uninvolvcd mucosa and sub- 
muco^ bordering on the papillomatous area 
Here microscopically examined, small villous 
processes, apparently inflammatory, were of- 
ten found which were of a distinctly different 
type from the villous processes usually seen in 
connection with calculus formation of inflam- 
mation which has been confined to the epithe- 
lial layer But at times the papillary processes 
will be found to involve the submucosa as 
well. When this occurs the submucosa will 
almost always show inflammatory reaction by 
the growth of fibrous tissue, attenuation of the 
walls of the blood vessels, granulation tissue 
formation, anil the presence of round and 
plasma cells The cellular tissue proliferation 
eventually leading to papillary' carcinoma may 
arise from a regenerative fibrosis which takes 
place after inflammatory injury* to the epithe- 
lium, or walls of the blood vessels. An exces- 
ses c overgrowth of epithelium under these cir- 
cumstances might produce such formations. 

PATHOLOGY 

Pathological reports vary considerably, 
probably because different investigators sec 
the growths in all stages of development. One 
that was “only moderately rapidly growing'' 
with a ‘‘fairly mature type of cell,” seen by 
Hunt and Bennett, had the pelvic mucosa 
covered by a stratified layer of epithelium 
of irregular contour because of the many 
branched and anastomosing stalks which pro- 
jected into the lumen of the renal pelvis. The 
epithelium was supported by a very delicate 
stroma which showed no tendency toward in- 
filtration of the wall Individuaflv, the cells 
were large, their cytoplasm abundant, and 
their vesicular nuclein rather large The cells 
of the basal layer were cuboid, but superfi- 
cially more were of fusiform or spindle shape. 
Manv perivascular lymphoid deposits were 
seen in the hypertrophied fibromuscular wall 

The growths are most often found at the 
urcteropelvic junction, and for thU reason the 
ureter is likely to l* invaded verv shortly If 
growth is at all vigorous, the renal pelvis i> 
rapidly filled and the ureter may Ik involved 
bv direct extension, or by transplants earned 
down in the normal process of umte excretion. 


Henry Wade has said that “papilloma of 
the renal pelvis may be regarded as an inno- 
cent newgrowth possessing a very high degree 
of potential malignancy." He describes it as 
growing from the lining membrane of the re- 
nal pelvis or calyces into the lumen of the 
channel without invading the renal paren- 
ch> ma. The delicate branching villi consist of 
a central core of connective tissue cells with 
large blood vessels, both covered by transi- 
tional epithelium. When malignancy begins 
in a prev iouslv benign growth, the change will 
first be noticeable in the cells at the base, and 
for a long time thereafter examination of the 
peripheral villi will show them still without 
any malignant characteristics This empha- 
sizes the imjxwtancc of taking biopsy speci- 
mens from the full height of the growth, or 
better still obtaining more than one specimen 
from different portions Only thus can the 
true nature of a neoplasm be recognized. 

SYUI’TOUS 

The single symptom characteristic of all 
cases is intermittent hematuria, and this is 
common to so many other lesions of the upjwr 
urinary tract that it cannot be relied on to 
indicate that a pelvic tumor is present. Often 
the appearance of blood in the urine has been 
noted by the patient at intervals during sev- 
eral years previously. There is no pain and 
the patients are, as a rule, in good physical 
condition, until such time as the growth has 
advanced far enough to obstruct the outflow 
of urine, or to produce pressure svmptoms, 
and when these symptoms arc in evidence, the 
growth is usually too far advanced to permit 
adequate treatment Therefore, the appear- 
ance of blood in the urine should nhroys be 
looked vipon as a grave matter, and every' 
means available be put into use to discover its 
source If this were a never vary ing rule of all 
physicians, renal neoplasms would be recog- 
nized much earlier than is now the case, and 
many lives, now being needlessly sacrificed, 
would be saver!. 

niwtvtsts 

The history seldom contains anything more 
than the occasional occurrence of painless 
hematuria A marked increase in the amount 
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of blood is visually what brings the patient for 
urological examination. The growth seldom 
enlarges the kidney enough to make its palpa- 
tion possible. When the cvstoscope is brought 
into use it is not uncommon to find a second- 
ary papilloma— or a group of many— in the 
bladder, and the examiner may be satisfieci 
that this is the source of the bleeding and in- 
vestigate no further. The necessity for com- 
plete urological examination is thus empha- 
sized. If ureteral catheters are passed during 
cystoscopy the affected side may yield blood- 
stained urine, but this is by no means the rule. 
If the instrumentation is skillfully done, the 
impact of the catheter upon the villi of the 
growth often causes no hemorrhage, and if a 
plain x-ray film be made while the catheter is 
still in the ureter, it is not likely to show any- 
thing abnormal. Even when an opaque me- 
dium is injected it may not be possible to de- 
tect any change from the normal outline of the 
pelvis and calyces. Wade suggests, however, 
that a very careful inspection of such an x-ray 



Fig. a. Diagnosis by aspiration: photomicrograph of 
material aspirated by method of Vincent Archer (case of 
Dr. Samuel A. Vest). 


film will show that “ the density of the opacity 
within the pelvis is seen to van-, and thus the 
shadow outline of the growth within the cav- 
ity is obtained. A delicate soft photograph is 
required to demonstrate this appearance, and 
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Fig 5. Kidney injected after nephrectomy Note how 
calyces are pushed downward by the tumor mass 


it is well worth while to repeat the injection to 
confirm this observation if doubt exists, as the 
appearance is dependent on the density of the 
tumor being less than that of the pyefographic 
medium, and thus the diagnosis rests on the 
demonstration of a slight alteration in the 
density of the shadow.” But if a filling defect 
can be recognized, the diagnosis can usually be 
established, when taken in connection with 
the previous findings Differentiation from re- 
nal tuberculosis or stone will, however, at 
times prove troublesome. 

Diagnosis by aspiration In one of his last 
publications, the late John Roberts Caulk 
suggested that in the diagnosis of pelvic neo- 
plasms “the microscopic examination of bits 
of tissue in the urine or examination of wash- 
ings from the renal pelvis with recovery of tu- 
mor cells will prove of great assistance ” This 
idea has been elaborated by Dr. Vincent 
Archer, roentgenologist at the University of 


Virginia Hospital. In a case seen in the de- 
partment of urology at that institution, Dr 
Kirby, after making the pyelogram, left the 
catheter in the pelvis where a papillary growth 
was suspected, and “forcibly aspirated" ma- 
terial for microscopic study. The cells thus 
secured were many of them “obviously malig- 
nant” and “there was even a suggestion of 
papillary growth”— most valuable confirma- 
tory evidence for the pyelographic diagnosis 
(Hg 2). 

Excretion urography. For the diagnosis of 
renal pelvic growths, excretion urography is 
very seldom as satisfactory as the retrograde 
method. This is because the function of the 
affected kidney is usually so reduced that it 
cannot excrete enough of the contrast me- 
dium to produce clear roentgenograms. There- 
fore, unless it be positively contraindicated, 
the older method should always be used. In 
the case herein reported both methods were 
employed, but because function in the affected 
kidney had remained remarkably good there 
is practically no difference between them 
(Figs. 2 and 3). 

PROGNOSIS 

The outlook for the patient proved to be 
harboring a papillary' growth of the renal pel- 
vis is hedged about with many "ifs” and 
“ buts ” So far, no rule has been laid down by 
which we may even attempt to estimate the 
chance of recurrence after surgical removal, 
nor have we discovered any law governing the 
frequency with which benign lesions may be- 
come malignant But as a genera! rule, recur- 
rence is likely, and untreated benign papilloma 
will eventually become malignant. 'Ihcrcforc, 
all papillomas of the renal pelvis should be 
looked upon as potentially, if not actually, 
malignant and should be dealt with accord- 
ingly. 

TREATMENT 

In general, tumors of the renal pelvis are 
classed as “radioresistant,” and the majority 
of urologists consider complete surgical re- 
moval of the affected kidney to be the only 
safe course. Caulk and some others have ad- 
vocated preliminary roentgen therapy, be- 
lieving that there w ould be less danger of dis- 
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Hr I«rft ureterectomy, seen tv! Ary to left nephrectomy. /, >'Un 
j, Vrvtrr frceij nml lutkilrnwn from Minimi, traction c\triM »>:> tirctrt « 1 rro * 
M.vMrr upoar*!. ^Irirsjr >tsiirrc plnrctl in l>U»h!rr nail, rr.circhnc in*crTs-»n 

of left ureter. With a Mrait:ht«wirr <!rctnv!c, MmMrr wall i* ,n u:fT of 

htftlthy murtvev Itf-fop left MtacUeil to t*u i*cvl urrte? 


semination of tumor cells when nephrec- 
tomy w,i« carried out. Postoperative x-ray 
and the implantation of radon seeds have like- 
wise hcen advocated and practiced. Rut Wa- 
ters. t>i the Ready Urological Institute of 
John*- Hopkins University, who has had an 
cm eptimudlv wide experience in urological 
roentgenography, has puntni out that as all 
renal plvic growths tend toward the squa- 
mous cell tvjv,', in that they are not derived 
from transitional epithelium, they are inevi- 
tably rc-i -taut to radiotherapy and cannot b<* 
r.\]v.-eted to show as wv'd r< -e.lt s from this 
therapy a- d.o the larger eortit.d itnwcth 4 of 
the kidtvy. 

Rre.u:-e metastasis or e\ter.s; >n to the ure- 
ter is -o common an <>. eurrsr.ee in m.-dienur.* 
p- H:r growths, complete ncphremrrtrre-ctomv 


is. in my opinion, the only safe course to pur- 
sue. This is often done at a single operation, 
because of fear that tumor cells may he dis- 
seminated by the lirst — incomplete— step of 
the procedure. Pathological investigation has 
shown that malittnamy readily spreads by 
implantation to the ureteral muco-n. often 
reaching the bladder, where secondary growths 
may appear around the ureteral meat!:-. 

This same dancer make- simple ncphric- 
tomy an inadequate measure for dealing with 
tin sc pelvic growth-. Early in the pro-, nl 
century suryoans hrmm riot onlv smtovin^ *h'* 
kidney and upper third of the ;:rvtvr. Let m- 
t Irr*n t irt er the < ntire upper urinary tract, in- 
ch: dim: a "cut;" of -ha! mm ■ surround- 
iiv£ t h'' of th<* K:*.w 

.i'S J. A- C i.W-tnr* !;,*>< ** 1 s x\f V 
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F'S Q I -eft ureterectomy, secondary to left nephrectomy 1, Ureter removed, traction on Madder 
by means of \U» ebmjis, coagulation of cut edge of Madder by ball electrode 3, Tying of purs* 
siring suture inverts cut edges into Madder canty r, Tying of purse string suture has effectively 
closed opening in bladder wall left by removal of ureter 


is a rather formidable procedure, i> taxing on 
many patients and, particularly in obese indi- 
viduals, satisfactory exposure of the lower end 
of the ureter as it enters the bladder, may pre- 
sent serious technical difficulties It has fur- 
ther been fount! that the suture in the bladder 
nail ma\ slough leading to troublesome uri- 
nary fistulac. and the possibility of deep- 
seated infection in a locality which is hard to 
drain ” Colston conceived the idea of using 
the elcctrocautery knife for the excision, thus 
minimizing the danger of malignant trans- 
plants Also this method look less time, and 
was better borne by much enfeebled patients. 

CASE RETORT 

\ woman at vears old entered the James flu 
ebanan Itradv Foundation for truing) on March 8 
1040 S*he gave a hi»ton of painless hematuria at 
intervals of about 48 hours for 1 weeks past no other 
urological »v mptoms 1 he phv sical examination re 
vraleil nothing abnormal and no red blood cell' 


appeared in the urine at this time Cvstoscopv wav 
done with the flat platrand bilateral pyrl«gramsand 
pvelourctcrogTams, givnngan impression of tumnrat 
the superior pole of the left kidney I’.xcrctor) ure- 
terograms obtained 1 days bter showed the same 
morphology as had the retrograde investigation A 
mass in the up[«-r (vile of the left kidney seemed to 
be pushing the middle group of calyces downward 
<Fig 4) Upon these findings a diagnosis of tumor 
of the left kidney was made, and left ncphrrctomv 
carried out Convalescence was uneventful, the }va 
tienl being discharged on the sixteenth j«v*toper* 
live day, to return lalrr for urrlt rcctomy. The path 
ological diagnosis was papillarv carcinoma of the re 
nal pelvis The sectioned Vidnev r* shown in the 

colored jib te (Fig t) 1 he papillomatous mas* oc 

cvipivsl the vspiver two-thirds «( the kU pelvis, a* well 
as the calyces in the upi<erpart of the krdniv The 
(laptlbe were flattened and the epilhclium of tFe 
calyces repbeed by tumor growth (Fig 6) ' 

smooth lincil cv*t approximately 1 miflimelers in 
diameter occupied the loner pole of the left kidney 
The remainder of the left kidney was entirely nor 
mal (Fig 7J The 4 centimeter length of liittrr 
which had been removed wilh the kidney showed no 
evidence of carcinoma though the sufiepithel at li* 
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sue was edematous and infiltrated with leucocytes, 
as were the muscles also. Numerous hemorrhages 
were in evidence in the wall and in the submucosa. 

On April 23, 1940, 6 weeks after the first opera- 
tion, the patient re-entered the Brady Foundation 
for secondary ureterectomy. There had been no uri- 
nary symptoms during the interval, and the physi- 
cal and laboratory findings were essentially negative. 
Under avertin and gas oxygen anesthesia incision 
was made along the outer border of the left rectus 
muscle, incurving toward the median line (Fig. 8, 1 ), 
exposing the ureter, which was freed and drawn from 
the wound. Traction was .exerted upon the ureter 
in such a manner as to draw the bladder upward. A 
purse-string suture was run around the bladder at its 
vesical insertion. By use of a straight-wire electrode 
the ureter was then freed from the bladder wall, and 
a cuff of healthy tissue was left completely encircling 
it (Fig. S, 2). 

After removal of the ureter, traction was main- 
tained upon the bladder by means of Allis clamps. 
The cut edge above the purse-string suture was care- 
fully coagulated with the ball electrode to prevent 
any possible dissemination of tumor cells (Fig. 9, r). 
The suture was then gradually drawn together, 
everting the cut edges within the bladder cavity as 
the orifice left by the ureter’s removal was obliter- 
ated (Fig. g, 2). In Figure 9, 3, may be seen the out- 
side appearance of the bladder after the purse-string 
suture was tied. This procedure, while following the 
technique of Colston quite closely, differs in that he 
merely coagulated the stump of the ureter where it 
had been cut off on the external surface of the blad- 
der wall. He did not remove a precautionary “cuff” 
of healthy vesical mucosa, nor did he make use of the 
purse-string suture to draw up and evert the opening 
in the bladder wall. 

Pathological report on the ureter. Sections taken at 
1 centimeter intervals throughout the length of the 
excised ureter gave no evidence of carcinoma, though 
in one section there was a small papillary projection 
of the epithelium. Throughout the subepithelial tis- 
sue there was an occasional area of infiltration, and 
still more rarely, an invasion by polymorphonuclear 
leucocytes. The ureter was hyperemic throughout, 
with several areas of frank hemorrhage, but nowhere 
was malignancy in evidence. 

Prognosis in this case is very good, as the 
patient, so far, remains in excellent condition. 
Though Ewing states that metastases are of- 
ten observed in adjoining nodes or in the adre- 
nal, in the peritoneum or other neighboring 
structures, careful search has, in this case, re- 
vealed nothing of the kind. We believe, how- 
ever, that the precaution of secondary com- 
plete removal of the ureter was well taken, 
even though it proved not to contain any ma- 
lignant extension of the pelvic growth. The 
well known tendency of “benign” papillomas 


to become malignant, and the evidence of a 
pronounced chronic ureteritis give ground for 
the assumption that, had the ureter been left 
in situ, malignancy would eventually have 
occurred. 

SUMMARY 

Papillary carcinoma of the renal pelvis is 
a relatively uncommon form of neoplasm, 
though a steadily increasing incidence would 
seem to be indicated by the number of reports 
concerning it which have recently appeared in 
medical literature. This is due, however, not 
so much to actual increase in the number of 
cases, as to improvements in urological diag- 
nostic methods, which permit more frequent 
recognition of the lesion. 

The embryonic relationship between the 
ureter and the renal pelvis is much closer than 
the ureter’s structural affinity to the kidney 
proper. Therefore, neoplastic growth in the 
renal pelvis extends rather to the ureter than 
to the renal cortex. 

For this reason, the hope of permanent re- 
moval of the disease lies in surgical extirpa- 
tion of both kidney and ureter, even if no ac- 
tive proliferation can be detected in the ure- 
teral mucosa. Complete nephroureterectomv 
is the only answer to the surgical problem. 
This may be done in either one or two stages. 

A case report is presented in which a modi- 
fication of Colston’s procedure is described. 

The results achieved in this case give ground 
for the belief that no time should be wasted in 
the application of x-ray therapy. Coutard’s 
method of fractional dosage was attempted, 
but the patient proved unable to endure it. 
We have no reason to think that her present 
condition would be in any way better had the 
full dosage demanded by this therapy been 
administered. 
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THE GASTROINTESTINAL TRACT IN HYPERTHYROIDISM 

ROBERT B. BROWN, M.D , E. P. PENDERGRASS, M D , and 
DOUGLASS BURDICK, Ph I), Philadelphia, Pennsylvania 

D IGESTIVE disturbances in hyper- diarrhea in 3 Shircr found diarrhea in 14 per 
thyroidism are often so overshad- cent of 42 patients studied, constipation in 31 
owed by cardiovascular, neuromus- per cent, and normal bowel habits in 55 per 
cular, or ocular manifestations that cent. Tinker (51) reported digestive disturb- 
they are not given proper consideration. Hy- ancesin 1 ,415 of 4,127 casesof goiter. Persistent 
perthyroidism may not be recognized when diarrhea was present in 10 per cent of these 
the symptoms are chiefly gastrointestinal, patients, nausea and vomiting in 10 per cent 
Frequently in this type of thyrotoxicosis, as Although the occurrence of gastrointestinal 
exemplified by a series of 34 cases reported by symptoms in hyperthyroidism is an estab 
Verbrycke, there is little or no clinical evidence lished fact, the underlying disturbances in 
of thyroid enlargement. Only when the physi- gastrointestinal physiology are too often only 
cian has been educated to the causal relation- a matter of conjecture. Any study of these 
ship between hyperthyroidism and digestive fundamental changes must of necessity be 
disturbances is the basal metabolic reading divided into two main groups: first, a study of 
requested and the diagnosis established. secretory activity; second, a study of motor 
As early as 1896 Moebius wrote of diarrhea activity, 
as an important symptom of Basedow’s dis- 
ease. He regarded the diarrhea as an attempt gastric secretio.v 

on the part of the body to eliminate a toxin In 1904 Miesowicz reported the absence of 
with which it was overladen. Many other hydrochloric acid in the gastrointestinal secre- 
ingenious but equally unproved explanations tions of 7 patients with Basedow’s disease ex- 
for the diarrhea of thy-ro toxicosis have been amined both in a fasting state and after a 
advanced (16, 22), protein test meal. Since that time many 

Increase in appetite, nausea and vomiting, authors have reported similar findings 
and even abdominal pain may be manifesta- Wolpe studied 16 cases of Basedow’s disease 
tions of hyperthyroidism. Although loss of and found hypochylia or achylia in a majority, 
weight may’ be dependent in part upon gastro- He found the greatest reduction in free acid 1 in 
intestinal disturbances, it should not be con- advanced cases Badylkcs obtained similar 
sidered primarily a gastrointestinal symptom results on administering dried thyroid to nor- 


It is more directly related to an increase in 
metabolism and to the effects of a vitamin B 
complex deficiency (17, 21, 43) 

An idea as to the frequency of occurrence of 
these gastrointestinal symptoms may be ob- 
tained from the following statistics Verbrycke, 
in his 34 cases of hyperthyroidism with pre- 


mal individuals In a majority of the cases 
gastric secretion was dimin ished both in amount 
and in free and total acid content. These 
were the individuals with the most pro- 
nounced reaction to the thyroid medication, 
as judged chiefly by its effect on the car- 
diovascular system In those with a mild 


in ms 34 bases ui ujpcuiijiviunui p 1 - u .v.— • v , , . 

dominant gastrointestinal symptoms, found reaction, gastric secretion was increased in 
abdominal pain as a chief complaint in 16, amount ... , . 

nausea and vomiting in 9, gas in 5, and Leman and Means (29) found anaci 1 > 
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achlorhydria became more frequent not only 
with increase in the basal metabolic rate hut 
also with increase in age and seventy of 
anemia Moll and Scott (40), Wilkinson, and 
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Schwanke, all found a high incidence of 
achlorhydria in hyperthyroidism but related 
it to duration rather than to severity of the 
disease. On the other hand, Alfred Brown 
found a greater percentage of achlorhydria in 
cases of short duration . B erryhill and Williams 
found achlorhydria in 69 per cent of 35 patients 
with exophthalmic goiter and 67 per cent of 15 
patients with toxic adenomas. They found no 
correlation with age, duration of the disease, 
or metabolic rate. Leist found achylia in 2 
and anacidity in 5 of 8 cases studied, even in 
the presence of concomitant hyperchloremia. 
He believed that these abnormalities in gastric 
secretion were related to the low protein 
content of the blood serum. 

Lewit found hypoacidity in 4 and achylia 
in 5 of 10 patients with classical Basedow’s 
disease. In addition he studied 17 cases of this 
disease which had come to autopsy. Atrophy 
of the gastric mucosa was present in 10 cases. 
On the basis of these findings Lewit postu- 
lated a form of achylia dependent on organic 
changes as well as one dependent on functional 
changes. Whatever the underlying cause for 
these disturbances in gastric secretion may be, 
the process is certainly not irreversible. In 
Berryhill and Williams’ series, 73 per cent of 
the hyperthyroid cases with an initial achlor- 
hydria showed, after treatment, a return of 
the gastric secretion to within normal limits. 
Wilkinson found that 22 of 23 cases of hyper- 
thyroidism with a preoperative achlorhydria 
had free acid in the gastric contents when 
examined 3 months after operation. 

Another group of investigators (ri, 15, 32, 
39 , 45 ) did not find a high incidence of achlor- 
hydria in the cases of hyperthyroidism studied 
by them. Normal values for free acid were 
obtained from the gastric secretions of patients 
with toxic adenomas studied by Moll and 
Scott (40). In 11 cases of forme frusle reported 
by Lewit the findings were similar. Still 
another group has reported high gastric 
acidity in thyrotoxic states (1, 7, 32, 34, 41, 
45). Most cases of Basedow’s disease showed 
hyperacidity in Boenheim’s series, especially 
the early cases. Neilson found hyperacidity an 
early sign of hyperthyroidism. Badylkes found 
this increase only in the weak reactor, and 
Boenheim only after a special test meal and 


not after the Boas-Ewald meal. Maranon re- 
ported hyperchlorhydria in the “vagotonic 
form of hyperthyroidism” but not in the true 
Basedow’s disease. 

Experimental work in this field has yielded 
equally confusing results. Hardt, Truesdell, 
Chang and Sloan, all reported a decrease in 
gastric acid secretion in Pavlov pouch dogs 
-which were fed thyroid substance. Moll and 
Flint (39) fed thyroid to 4 dogs with Janeway 
fistulas. They found achlorhydria in 2, slight 
hypochlorhydria in 1, and increase in acid in 1. 
Lewit observed an increase in the volume but 
no change in the acidity of postprandial gas- 
tric secretion in Pavlov pouch dogs after the 
administration of thyroidin. 

Although this review of the literature on 
gastric secretion in hyperthyroidism discloses 
many apparent discrepancies, we have at the 
same time received indications of certain fac- 
tors which may explain in part this confusion 
of results. Friedman, with the work of Eppin- 
ger and Hess as a background, has postulated 
the presence of both sympathetic and vagal 
products in thyroid secretion. He has sug- 
gested that the effect on gastric secretion de- 
pends upon which fraction predominates. The 
severity of the thyroid intoxication, the dura- 
tion of the disease, or the type of goiter may 
be modifying factors in the gastric secretory 
effects of hyperthyroidism. 

There has been no standardization of the 
technique for gastric analyses through these 
many studies. Even,' conceivable type of test 
meal has been used; single and fractional 
specimens have been taken at varying time 
intervals; histamine was administered to some 
and not to others. Of significance in this con- 
nection are the observations of Eggleston (6) 
and of Bockus, Bank, and Willard. The former 
noted that the incidence of achlorhydria was 
twice as great by the single extraction as by 
the fractional method. The latter group went 
a step further to demonstrate that after hista- 
mine only 53 per cent of those showing achlor- 
hydria with the Rehfuss fractional method 
failed to secrete acid. 

Finally it is only in comparatively recent 
3'ears that well controlled series of gastric 
analyses in normal patients have been avail- 
able as standards of comparison (5, 6, 27, 30, 
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Fig ib 

Fig i Hyjicrlhyrou! patient No 6, (prcopcnlivel 

a. An orlhotomc stomach with very prominent gastric 
rugae F mptying time, c hours and yo minutes b and e. 
I our plus small intestinal tone w ilh a fine herringlmne pat 
tern Note the transverse position of the upper jejunal 
loops which we believe is indicative of shortening The 
barium reached the cecum in less than i hour 


influence gastric secretion have been rfi» 
cot ered Achlorhydria increases with age; its 
incidence is higher in females A direct re- 
lationship has been found between the degree 
of gastric acidity and the physical fitness of the 
patient Acidity also varied dircctlv with the 
hemoglobin and red blood cell counts in one 
study (30) 

G\STROIN’TESTIN\L MOTOR ACTIWIA 
Experiments performed in vitro (16, 25) to 
test the effect of thy roid preparations on ex- 
cised intestinal muscle, although interesting, 
have little direct clinical application. The 
same may be said of the experiments of IJoen- 
heim anti Wertenbergcr on frogs Hefore pro- 
ceeding to a consideration of the experiment- 
al work on mammals, we should prepare to 
evaluate the results in the light of the follow- 


factors which definitely ing findings of Carlson and co-workers (10). 



Fig. 2b. 


Fig. 2a. 

Fig. 2. Same case as shown in Figure l (postoperative), 
a, Gastric rugae are less prominent. Although there ap- 
parently is more barium in the stomach at this postoper- 
ative examination, the amount given for these studies was 
always the same. Gastric emptying time was 3 hours and 6 
minutes, b and c. Small intestinal tone is now classified as 
2 to 3 plus. The pattern is coarse herringbone to “stacked 
coin” in appearance. The short transverse jejunal loops 
have disappeared. 

Man was more susceptible to thyroid feeding 
than any of the ’animals studied. Herbivora 
were more susceptible than carnivora. No 
nervousness, tachycardia, or exophthalmos 
was produced in the laboratory animals. Loss 
of weight, gastroenteritis, and diarrhea were 
the most common symptoms in all. 

Deusch made window observations on living 
rabbits and found that thyroid preparations 
increased the motility of the whole gut with- 
out producing spasms or incoordinate move- 
ments. Perusse and Rozen studied the move- 
ments of the empty stomach in gastric fistula 
dogs after feeding of thyroid. Small dosages 
(2.5 grams daily) increased the hunger con- 
tractions in 4 of 5 dogs. Results with larger 
dosages were somewhat equivocal. 

Fetter and Carlson (20) with balloon record- 
ing from the stomach and fluoroscopic ob- 



Fig. 2C. 

servation of the intestines studied the effect 
of thyroid substance on the gastrointestinal 
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Fig j JTyperthyroId p 3 tient No 10 fprcopmtive). 
Very prom inf in gastric rugae as viewed in silhouette along 
the greater curvature at a 


tract of 6 dogs. Increased gastric motility and 
periods of increased tonus were observed in all 
dogs. As long as 2 months after the feeding 
of thyroid was stopped 4 of the dogs hatl not 
ytt returned to noimal as Ttgaids gastric 
motility. In 5 of the 6 dogs the stomach 
emptying time was shortened and the barium 
reached the colon earlier than in the normal. 
Barium remained in the colon the normal 
length of time in all but : dog These in- 
vestigators discussed several theories to ex- 
plain this thyroid action, but felt that none 
was satisfactory. However, in a later set of 
experiments, Fetter, Barron, and Carlson (19) 
were of the opinion that they had proved that 
this thyroid effect was not due to an influence 
of the thyroid hormone on the gastrointestinal 
vagus mechanism. 

KratinofI studied dogs with chronic gastric 
and duodenal fistulas In 4 of 6 dogs an 
increase of hunger contractions was observed 
after thyroid feeding. Intensity of effect de- 
pended within definite limits on dosage, and a 
tendency to develop tolerance was observed 
The effects on gastric motility produced by a 
month's thyroid feeding persisted for at least 
jo months after feeding was discontinued 


Finally we come to the observations on 
humans. With one or two possible exceptions 
these have been incomplete and often ccm- 
flicting. Ixjrenzi fou nd gastric digestion speeded 
up in 6 cases of hyperthyroidism studied bj 
him. Radiological observations on the rupture 
of a bismuth filled gelatin capsule served as an 
indicator. McCarrison stated that dilation of 
the stomach is a frequent accompaniment of 
Graves’ disease. On the other hand, Crotti 
reported a state of more or less constant 
spasticity of the stomach as shown by re- 
peated fluoroscopic examinations 
Heimann studied the stomachs of hyper- 
thyroid patients roentgcnographically and 
found no gross abnormality in the gastric sil- 
houette or emptying time. Curschmann mak- 
ing similar studies also found no disturbance 
in the form or size of the stomach. However, 
there was rapid gastric emptying in a few of 
these cases. Mueller (15) called attention to 
the "waterfall emptying” of the stomach and 
to the rapid passage of intestinal content in 
Basedow's disease with and without gastric 
symptoms. 

Deusch administered thyroid preparations 
intravenously to normal and to hyperthyroid 
individuals. He found an increase in the tonus 
of the colon as observed fiuoroseopicaUy. 
Haustral segmentation was increased as well 
as peristalsis. 

Uermoessy and Lukacs studied the gastro- 
intestinal passage time in a group of 24 babies 
before and after thyroid administration. They 
used carmine solution as an indicator. In 15 
the passage time was shortened and in 9 
lengthened. Those babies with the slowest 
initial time were the ones in which the passage 
was usually speeded. 

One of the most recent and complete works 
on this subject is by Shircr. lie studied gastro- 
intestinal motility in a group of 42 hyper- 
thyroid patients. Observations were made 
before and repeated 7 to 10 days after thy- 
roidectomy The patients were given a banum 
meal and a roentgenogram was taken 3 hours 
later to discover the position of the head of 
the barium column If this was beyond the 
cecum, he considered the case one ol hyper- 
motility. On this basis, 39, or 92 8 per cent, of 
his patients showed hypcrmotility before op- 




Fig. 4a. F >g- 4b- 

Fig 4 Hyperthyroid patient No. 2 (preoperative). rant the pattern is quite fine. The pattern in the ileum was 

a, T&s examination was made 30 minutes after giving the ‘‘stacked coin” at a and patchy at b. b, This film made 

test meal. Barium is in the cecum at c. Small intestinal 33 minutes later shows a relative delay of barium in the 

pattern is variable. In the jejunum in the left upper quad- ileum with a reversion toward a more normal pattern a. 


eration. After operation the motility decreased 
in 76 per cent, increased in 14 per cent, and 
remained unchanged in 10 per cent. 

SUBJECTS AND METHODS 

The experimental group is composed of 24 
patients with hyperthyroidism. The following 
criteria were fulfilled in selecting these sub- 
jects for study: (1) an unquestioned diagnosis 
of hyperthyroidism; (2) an initial basal meta- 
bolic rate of plus 30 or higher; (3) absence of 
associated diseases; (4) no previous treatment 
for the thyrotoxicosis (Exception: a few pa- 
tients had received minimal iodine or roentgen 
therapy but not immediately preceding the 
study). 

Twenty-three of the patients had diffuse 
toxic goiters and 1 had a nodular toxic 
goiter. In addition to the routine history, phys- 
ical examination, blood count, and basal 
metabolic studies, the following special exami- 
nations were made: (1) serum protein deter- 


minations; (2) gastric analyses; (3) roentgeno- 
logical studies of the gastrointestinal tract. 

The serum protein studies made on this 
group of hyperthyroid patients have been re- 
ported in a previous article by Brown and 
Mecray (9). These protein values have been 
used for correlation with some of our gastro- 
intestinal data. 

An oatmeal gruel mixture was used as a 
test meal for gastric analyses. A tube was 
passed and the fasting content was removed 
from the stomach. The test meal was then 
given. A specimen was collected from the 
stomach after one-half hour and at 15-minute 
intervals thereafter for a total of 6 speci- 
mens. Immediately upon collection of the first 
and second specimens Topfer’s reagent was 
added to each. If no free hydrochloric acid 
was present in either specimen, 0.3 cubic cen- 
timeter of a 1 :iooo solution of histamine acid 
phosphate was injected subcutaneously before 
the remaining samples were collected. 
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fig 6 Hyperthymic! patient No 3 (preoperativr) \n 
orthotonic type of stomach requiring 6 hours to empty 
Upper small intestines show a fine herringbone pattern r 
Uanum reached cecum in 30 minutes and progressed through 
colon to fill nil portions of gastrointestinal tract Ifaustral 
marVings a and central lumen of colon b are both narrow 

Roentgen studies of the gastrointestinal the small intestine makes these latter deter, 
tract were preceded by a fast of 8 hours, usu- minations less accurate 
ally from 1 2 - oo o'clock midnight to the follow- In addition to time observations wc ha\e 
ing morning No medication was administered attempted a quantitative estimation of the 
during this period. The patient was then given prominence of gastric rugae, the tone and 
a water-barium meal and frequent fluoroscopic pattern of the small intestine, and the tone of 
observations and roentgenograms were made the large intestine Rugae were classified as 
throughout the daj and often on several sue- normal, prominent, or very prominent The 
eroding days The intervals between observa- intestinal tone and pattern were expressed as 
tions were relatively short during the carlv 1,2, t, or 4 plus with o as a hypothetical nor- 
hours of the study so that the gastnc empty- mal or ba«c line. Since we realize that the 
ing time and the time required for the head ol personal equation influences such observa- 
thc barium column to reach the cccum might tions, we have reviewed the series repeatedly 
be accurately determined In *omc cases it in order to check and rccheek the values as- 
was necessary to make these observations signed By so doing we believe that v-c have 
every 15 minutes, in others with slower mo- established values which are significant for 
tility the interval was lengthened However, comparison of the individual with the indi- 
the impossibility of keeping the patients under vidua!, the preoperative with the postoper- 
this strict observation for the long periods alive, and the hyper tin roid patients with the 
involved in determining the emptying time of control patients 


Jig 5 Hypetthyroid patient (preoperatire) Gastric 
n»r»e are prominent Die slomacb required 4 hours and 
40 minute* to empty The barium reached the cecum m 
3t minute* and has Progressed into the descending colon 
The tone ol the small intestine is not greatly increased as 
judged l.y our criteria 
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Fig. 7a. Fig- 7^- 


Fig. 7. Same case as shown in Figure 6. a, A comparison studies. Notice the increase in width of haustral markings 

of preoperative colon studies, b, Postoperative colon with what we believe is a decrease in tone after operation. 


After completion of the preliminary studies 
the patients were prepared for operation in the 
usual fashion. This regimen consisted of bed 
rest except for 2 hours daily, sedatives, potas- 
sium iodide, with high carbohydrate high 
caloric intake. No vitamins were administered 
to this group. All the patients with diffuse 
toxic goiters were subjected to bilateral sub- 
total thyroidectomy. With few exceptions 
these operations were performed in one stage. 
The i patient with a nodular goiter required 
only a hemithyroidectomy. At intervals from 
3 to i2 months after operation follow-up 
studies were made. In i case only was there 
any clinical or basal metabolic evidence of 
persistence of the thyrotoxicosis. At the time 
of the follow-up visit roentgen studies of the 
gastrointestinal tract were repeated exactly as 
they had been made before operation. 

Finally, a control group of 14 composed 
largely of medical students, doctors, and 
nurses was subjected to similar roentgeno- 


logical studies of the stomach and intestines. 
Individuals were selected who had no gastro- 
intestinal complaints and who had no signs 
or symptoms to suggest thyroid dysfunction. 

EXPERIMENTAL FINDINGS 

Gastric secretion. In Table I are presented 
the data obtained from the gastric analyses in 
our group of hyperthyroid patients. This ma- 
terial has been analyzed only in respect to 
achlorhydria. Although the figures for free and 
total acid are available for all cases studied, 
we have felt that further to subdivide the 
group with acid into those with low, normal, 
or high figures would merely add confusion. 
Such a subdivision would immediately stimu- 
late arguments as to the normal range of free 
and total acid, the influence of histamine on 
such figures, etc.— discussion which we do not 
propose to consider in this presentation. 

However, we wish to make clear our inter- 
pretation and usage of the word achlorhydria. 
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f'G 8a Fig 

.*.*? 8 . *• Control case F Colon of a normal individual Note the narrow hausltal mailings at c, and i The 
wnich also fits our arbitrary normal as to tone for com- lumen of the colon between the haustra is also somewhat 
pansonrwlhb b, Im>«thyroid patient, No a (preoper- narrowed in comparison with that of the control pj- 
ative). This colon has been regarded as hypertonic (a plus), tient in a 


Achlorhydria means that under certain given 
experimental conditions an aspirated sample 
of gastric content contained no titratable free 
add. This may have been the result of the 
suppressed hydrochloric acid secretion but not 
necessarily so Hypersecretion of mucus, re- 
gurgitation of duodenal content, swallowing 
of an excess of saliva, or the buffering action 
of ingested substances, one or all may depress 
free gastric acid Much of the gastric anal) sis 
work in the literature is meaningless because 
these facts have not been appreciated 
Thirteen, or so per cent, of 26 patients 
showed no free acid without histamine. Ler- 
man, Pierce, and Brogan (30) found only 13 
per cent achlorhydria in a series of 200 normal 
individuals studied by them They used an 
alcohol test meal with histamine Keefer and 
Bloomfield reported 1500 consecutive gastric 
analyses using the Ewald test meal In those 
without organic disease anacidity was present 
in 14 5 per cent The increased incidence of 
achlorhydria in our hyperthyroid group as 


compared to these normals can hardly be ques- 
tioned even though the technique for gastric 
analysis was slightly different in each instance 
Unlike many of those whose works hare 
been reviewed, we have not been able to 
demonstrate a significant relationship between 
the incidence of achlorhydria and basal meta- 
bolic rate, hemoglobin percentage, duration of 
symptoms, or serum protein level The age 
and sex differences are approximately those 
reported for normal groups. Vanzant and co- 
workers found iu a series of 3,38c normal 
individuals a greater tendency to achlorhydria 
in women than men and a definite increase in 
the incidence of anacidity with increase m 
age. Lerman, Pierce, and Brogan (30) report 
an incidence of achlorhydria of 3 6 per cent in 
those under 30 and of 24.4 per cent in those 
from 55 to 64 years of age. 

Gastrointestinal motor activity. In spite of 
our review of the literature on the subject, ne 
entered upon this study with few preconceived 
notions as to what fundamental gastrointesti- 
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TABLE II.— TIME STOMACH STARTED TO EMPTY 


Contrail I IlypfrthjToid cun 



stances increase in prominence may be due to 
the hypertrophic inflammatory changes of 
gastritis. In some cases hypertrophy and 
edema behind pyloric obstruction may explain 
the picture. In other cases the prominence of 
mucosal folds may be purely passive and 
secondary to an increase in gastric tone with 
contraction of the underlying muscular coats. 

Without further explanation of their signif- 
icance, we present our observations on gastric 
rugae. The rugae have been described as nor- 
mal, prominent, or very prominent (Figs, i a 
and 3). By a comparison of preoperative 


studies on. the hyperthyroid group with the 
postoperative studies, it is seen that gastric 
rugae were less prominent after operation in 
it of the 12 cases which showed a change. The 
statistical significance (Method I) of these 
findings is somewhat offset by the fact that 
12, or 50 per cent, of the cases showed no 
change in rugae. Although gastric rugae were 
definitely less prominent in the patients after 
operations than before, they were still sig- 
nificantly more prominent than in the controls 
(Method III). Perhaps we are dealing with a 
persistent hyperthyroid effect similar to that 
reported for dogs by Kratinoff and Fetter and 
Carlson (20). 

Although gastric movements were carefully 
studied under the fluoroscope in all cases of 
hyperthyroidism, both before and after opera- 
tion, and in the controls, no significant or 
uniform differences in type, frequency, or 
depth of peristaltic movements were found. 

2. Time stomach started to empty. It has 
been the experience of one of us (Pendergrass) 
that the rapidity with which the stomach starts 
to empty, as determined fluoroscopically, 
varies greatly from individual to individual 
and from time to time in the same individual 
This is equally true of subjects with or with- 
out gastrointestinal pathology. Uncontrol- 
lable psychic influences incident to the start 
of a study, often strange and formidable to 
the patient, probably have considerable effect 
on these short time observations. The same is 
not true of the observations on gastric empty- 
ing time, time for the barium to reach the 
cecum, etc —observations which extended 
over a relatively long period of time and upon 
which the effect of such transient influences 
becomes minimal. 

Because of these considerations we must not 
overstress the importance of the data pre- 
sented in this section Observations on the 
rapidity with which the stomach started to 
empty once the barium had reached the py- 
loric antrum are presented in Table II. In r 5 
of the hyperthyroid group these observations 
are accurate enough for comparison of pre- 
operative and postoperative, times. In 11 0* 
these 15 cases gastric emptying was initiated 
more slowly after operation A comparison of 
mean times (preoperative 2 73 minutes with 
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TABLE IV.— RESULTS IN 30 CLINICAL 
SMOOTH MUSCLE TUMORS 



sharply circumscribed, but microscopically a 
definite capsule is seldom seen. The cut sur- 
face presents a grayish-pink, whorled or “wa- 
tered-silk” appearance (Figs. 4 and 21). But, 
attributable chiefly to the relative avascular- 
ity of the tumor, regressive and inflammatory 
changes, such as fibrosis, necrosis, cavitation, 
hemorrhage, abscess formation, calcification, 
and cyst formation commonly supervene, so 
that the gross picture is usually quite variable 
(Figs. 2, 11, and 19). 

Starting in the muscle coats, growth occurs 
toward or away from the lumen of the bowel, 
or in both directions, and Virchow, in 1863, 
first described leiomyomas as inneren (sub- 
mucosal) or aussereti (subserosal). The pre- 
ferred designation names the region involved, 
modified by the prefix endo- or exo-, as the 
case may be (e g , endoenteric leiomyoma of 
ileum). In addition, the term “hour-glass” 
indicates the less common combined form and 
“intramural” describes the type which re- 
mains small, benign, and is always an inci- 
dental finding at operation or autopsy. These 
intramural leiomyomas are usually less than 
1 centimeter in diameter and, although cir- 
cumscribed, are practically never encapsu- 
lated. 

With the exception of the tumors of the rec- 
tum, the overlying mucosa covering the sub- 
mucosal masses commonly becomes ulcerated 
Hemorrhage within the tumor frequently oc- 
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curs and, when associated with ulceration, the 
blood is discharged into the gastrointestinal 
tract (Figs. 4 and S). Uncommonly, a neo- 
plasm becomes necrotic or infected and per- 
forates into tire peritoneal cavity, with a re- 
sultant generalized peritonitis (Cases 2, 10). 

The retroperitoneal tumors usually grow to 
the largest dimensions, are commonly less well 
defined and undergo similar degenerative 
dianges. They almost always involve sur- 
rounding vital structures by direct extension 
and may even erode portions of the vertebral 
column (Case 29). 

The histology of these tumors is much like 
that of smooth muscle tumors in other parts 
of the body with a few interesting variations. 
The smooth muscle cells with their myofibrils 
and an accompanying framework of connec- 
tive tissue are arranged in bundles which tend 
to interlace (Figs. 6, 12, r5, 23). The spindle- 
shaped cells resemble smooth muscle cells to a 
greater or less degree, depending apparently 
upon rapidity of growth and regularity of 
mitotic division, but also upon phenomena of 
degeneration, so that the formation of bizarre 
or monster cells may be an indication either of 
atypical growth or degeneration (Figs. 3 and 
20). A rather striking feature is the tendency 
of the nuclei to be aligned in palisade forma- 
tion (Figs. 6, 9, 12 , 15). It was observed in all 
but 6 of the tumors in our series. Seemingly 
it is much more common in this group of leio- 
myomas than in those found in other parts of 
the body. This fact, together with the tend- 
ency for the gastrointestinal leiomyomas to 
undergo patchy necrosis simulating the type B 
tissue of the neurilemmoma (Fig. 24), has led a 
number of writers (Gosset, et al., 1924; Abadie 
and Argaud, 1928; Jeanneney, 1933 ; Tierney, 
I 934 i Ransom and Kay, T940) to confuse 
smooth muscle tumors with nerve sheath tu- 
mors. One of the present writers was simi- 
larly misled and reported 3 gastric tumors as 
neurilemmomas (Stout, 1935; Cases 6, 17, and 
30). These are now reclassified and included 
in the present group as Cases 35, 3c, and 6, 
respectively. 

This group of smooth muscle tumors differs 
from those in the uterus and subcutaneous tis- 
sues by the fact that they are not encapsu- 
lated, but their cells and fibers interdigitate 


with uninvolved tissue at the periphery (Figs. 
6 and 12). This makes it appear as if they 
were infiltrating growths, and no doubt has 
influenced some writers to classify them as 
malignant tumors. This is an unjustifiable 
criterion, for it occurs in practically all of the 
small intramural tumors found by chance at 
autopsy or operation (Fig. 25). This lack of 
encapsulation is of aid in differentiating the 
leiomyoma from the neurilemmoma, for the 
latter is always an encapsulated tumor. 

One might suppose that the presence or 
relative absence of myofibrils could be used as 
a standard of relative differentiation, whereby 
it would be possible to judge degrees of malig- 
nancy. Unfortunately, this is not a reliable 
criterion. There arc some tumors in this se- 
ries, such as in Case 4, in which myofibrils 
could be found not at all, or only with the 
greatest difficulty and yet which have given 
no biological evidences of malignancy. On the 
other hand, Case 24 was always well supplied 
with myofibrils and yet is certainly malig- 
nant, since it metastasized. The demonstra- 
tion of myofibrils is convincing proof of the 
nature of these tumors. We would emphasize 
the facts that good fixation and differential 
staining are essential to the accomplishment 
of this. Without them histological diagnosis 
is a matter of guesswork. 

As in the uterine leiomyomas the size and 
shape of the cells is not necessarily a criterion 
of relative malignancy. A malignant leio- 
myoma may be composed of cells which show 
few differences from normal smooth muscle 
cells (Case 4, Fig. 6; Case 5, Fig. 9; Case 19, 
Fig. 23), while on the other hand some tumors 
in which bizarre cells are formed may not be 
clinically malignant (Case 15, Fig. 20). It is 
quite possible that in such cases the formation 
of bizarre cells is an indication of degeneration 
rather than hyperactivity. 

The relative number of mitoses is an in- 
fallible indication of growth activity and rela- 
tively important as a criterion of malignancy. 
If two or more mitoses per high power field are 
present, one can feel fairly secure in predicting 
malignancy. But the converse of this is not 
true, for some clinically malignant tumors 
have shown relatively few mitoses (Cases iS 
and 24). 
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The literature indicates that the benign tu- 
mor is eight times as frequent as the malignant 
in the stomach, while in the rest of the intesti- 
nal tract the ratio approaches 4 to 1. In the 
present series the ratio, when all cases are con- 
sidered, is approximately 2 to 1, but if the 30 
chance findings are excluded, the malignant 
leiomyoma occurred twice as often as the be- 
nign. Cases in which a histologically benign 
lciomj oma is associated with metastases have 
been reported (Hunt, 1923; Deroel, 1926; Mel- 
nick, 1932), and in general the incidence of 
metastases is approximately 30 per cent of the 
malignant cases (Table I). Metastasis occurs 
most commonly to the liver, while rarely the 
lung and peritoneum are involved. Cellina 
(1931); Brink and Laing (1933); Pac ^ aR d 
McNeer (193s); and Gottlieb and Reitman 
(1939) have reported metastases to the re- 
gional lymph nodes. We cannot comment 
upon this finding, since we have not person- 
ally studied these cases. Metastasis of malig- 
nant smooth muscle tumors primary in any 
part of the body to lymph nodes has never 
been observed by us. Generalized metastases 
involving distant organs have been reported 
in only two instances (Pack and McNeer, 
1935; Ghon and Hintz, 1909). 

Curiously, there are no reports of metas- 
tasis from a retroperitoneal smooth muscle 
tumor, but in the present series 3 of the 8 pri- 
mary cases were associated with this compli- 
cation. There is only 1 instance of metastasis 
from a rectal leiomyoma (Wright and Hall, 
1932), but the incidence of recurrence in both 
regions is at least 25 per cent. The most plau- 
sible explanation for this seems to be that in 
these two regions a complete peritoneal bar- 
rier is lacking and even with apparently wide 
local excision of the tumor one or more occult 
nodules may be left behind. 

SYMPTOMATOLOGY 

The symptomatology by which these tu- 
mors maniiest themselves is quite varied in 
severity and duration, and no typical or pa- 
thognomonic signs are available- In the inter- 
ests of clarity, the clinical considerations are 
presented according to the regions involved. 

Stomach. Although the endogastric and 
exogastric leiomyomas are of approximately 


equal incidence, the degeneration and ulcera- 
tion which almost always complicate the endo- 
gastric tumors account for the high frequency 
of hemorrhage. This occurs in over 50 per 
cent of the cases and is manifested by hema- 
temesis, melena, and secondary anemia Oc- 
casionally there may be bleeding in a case 
with an apparently intact mucosa and in some 
instances massive hemorrhage occurs in an 
exogastric tumor, being discharged into the 
gastric lumen through one or more sinus 
tracts. Often this is the only indicative sign 
and the attacks of hematemesis or melena may 
seem innocuous, being separated by weeks or 
even years of uneventful good health How- 
ever, the attacks ultimately increase in mag- 
nitude and frequency and the seriousness of 
the condition becomes apparent. Rarely, there 
is sudden onset of continuous hemorrhage 
which terminates fatally in a few days. This 
is the result of erosion of a large gastric vessel 
and such a catastrophe is strikingly repre- 
sented in this series by Case 8 (Tig. 16). 

Pseudo-ulcer s> mptoms consisting chiefly of 
epigastric pain and burning, nausea, vomit- 
ing, and anorexia, usually unrelated to meals, 
occur in 30 per cent and evidence of pyloric 
obstruction is of equal frequency. Willcn- 
bachcr (1928) reported a case in which an 
apple-sized pyloric leiomyoma caused ob- 
struction by intermittent ball-valve action and 
Barnett (1925) dted an instance of gastroduo- 
denal intussusception as a result of a peduncu- 
lated leiomyoma arising in the cardia. 

A palpable abdominal mass appears in 20 
per cent and may be the only clinical finding, 
as in Case 7 (Fig. 14), while in 10 per cent 
there are vague complaints of weakness, fa- 
tigue, malaise, headache, and dizziness with- 
out special reference to the gastrointestinal 
tract. In the presence of coexistent disease m 
the stomach or elsewhere, the smooth musdc 
tumor may, and usually does, remain entirely 
silent. 

Except in the rare highly malignant leio- 
myomas which run a fulminating course (Case 
1, Figs. 2 and 3), cachexia, prostration, and 
marked weight loss are inconsequential factors 
and the latter seldom exceeds 10 to 15 pounds. 

The exceptional ca«e in w htch an exogastnc 
tumor perforates into the peritoneal cavity 
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Degeneration of the tumor occurs here as 
often as elsewhere and is occasionally also re- 
sponsible for generalized peritonitis as a result 
of perforation into the abdominal cavity 
(Feyrter, 1928; Kiefer, 1933; Goldberg, 1939; 
Lewis, 1939). 

A Meckel’s diverticulum has been the site of 
origin of a smooth muscle tumor in 8 reported 
instances and the associated symptoms are 
undifferentiated from those caused by the tu- 
mor elsewhere in the small intestine. Hoepf- 
ner (1912) reported a leiomyoma of a Meckel’s 
diverticulum causing intussusception in a 9 
year old boy and attempted to explain the 
mechanism involved. In the present scries a 
ninth case (Case 15, Figs. 19 and 20) is added 
to those previously reported. 

In the appendix, the symptoms most often 
resemble those due to acute appendicitis. The 
tip is the site of origin in 50 per cent and the 
largest tumor was 9 6 centimeters in diameter 
(Rosi, 1897). Only 15 cases have been re- 
ported; 14 tabulated by Koontz (1929), and 
the last described by Charache (1934). 

Roentgenological studies are of limited value 
so far as these small intestinal tumors are con- 
cerned. They reveal intestinal obstruction, if 
present, but in no case has the tumor itself 
been outlined. 

Colon. It has been indicated in the past by 
many observers that, in general, tumors of the 
left-sided colon usually produce obstruction, 
while on the right side, especially in the ce- 
cum, obstruction is rare. Smooth muscle tu- 
mors of the colon follow this rule and, since 
approximately 5° per cent are found in the 
cecum, obstructive signs are exceptional. Some 
of these are symptomlcss, while others present 
only a palpable mass, but in 2 cases (Jones, 
1935; Trygstad, 1932), intussusception with 
complete obstruction occurred as a result of a 
cecal tumor. The less frequent left-sided 
leiomyomas are usually associated with signs 
of partial obstruction, whether the neoplasm 
is c.xocolonic or endocolonic (Case 17, fig. 
21). 

The overlying mucosa is apparently less 
often ulcerated in this region than in the pre- 
viously mentioned sites and degeneration and 
bleeding occur less frequently. A palpable 
freely movable mass api>ears in 40 per cent, 


and a barium enema ordinarily wiU reveal a 
partial obstruction, if present. 

Rectum. Almost all of the smooth muscle 
tumors of the rectum are endorectal, within 
easy reach of an examining finger, although 
extension anteriorly or posteriorly occasion- 
ally occurs. They arc seldom larger than s to 
6 centimeters in diameter, and the rectal mu- 
cosa is usually intact. Accordingly, bleeding 
is rare, while partial obstruction with a nar- 
rowed stool, constipation, tenesmus, difficult 
and painful defecation, diairhea of glairy mu- 
coid material, fullness, and sensation of a 
mass, in varying combinations, are habitually 
found. There may’ be marked rectal spasm 
and pain, often radiating to the thighs or back 
and when the tumor grows anteriorly, symp- 
toms of urinary obstruction are prominent 
In some instances, the tumor is pedunculated 
and may prolapse during defecation (Case Jt). 
Heurtaux (1S56) and Hunt (1921) recorded a 
number of these and Longuet (189S) de- 
scribed 2 cases in which the pedunculated tu- 
mor was expelled spontaneously with no ap- 
parent complications. 

Retro peritoneum. It is entirely impossible to 
decide before operation that a particular re- 
troperitoneal tumor is of smooth muscle origin. 
In common with all other tumors in this re- 
gion, it usually attains marked bulk, often 
dissects the overlying mesenteries, and the 
associated symptomatology is always attribu- 
table to the mechanical effects of the mass. 
Pressure on nerves or plexuses results in vari- 
ous paresthesias or backache, radiating cus- 
tomarily to the thighs and legs. Edema of the 
lower extremities and occasional ascites are 
associated with venous embarrassment, while 
pressure on the intestinal tract may cau-e par- 
tial or complete obstruction, and involvement 
of the urinary system is responsible for fre- 
quency and urgency or obstruction with infec- 
tion. Although it is probably more common 
than indicated, in only 1 other instance be- 
sides Case 29 was erosion of the lumbosacral 
vertebrae reported (Magoun, 1919)- 
By their very nature, it is clear that, except 
for the rare small omental leiomyomas, all 
these tumors arc eventually palpable as in- 
durated, fixed masses. It is necessary, how- 
ever, carefully to exclude the possibility 
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tumors or cysts of the spleen, kidneys, pan- 
creas, rectum, or pelvic organs. 

TREATMENT 

Morgagni, in 1762, was apparently the first 
observer lo describe a probable smooth mus- 
cle tumor; a gastric case, but it was not until 
1890 that an attempt was made to remove 
such a mass surgically. The operation, by 
Kuntze, ended fatally, but 5 years later von 
Erlach successfully resected a 5400 gram gas- 
tric leiomyoma in a 36 year old female. To the 
present time this has remained the only avail- 
able form of therapy, since neither roentgen 
therapy nor radium implantation have any 
appreciable effect upon the tumor. 

Gastric and intestinal leiomyomas (with the 
exception of those originating in the duode- 
num) are most amenable to excision or resec- 
tion, and the operative mortality varies di- 
rectly with the experience of the surgeon and 
the presence or absence of complications. The 
choice of procedure is limited to local excision 
through gastrotomy or partial resection fol- 
lowed by anastomosis, but in rare instances 
the tumor will prove technically inoperable. 
The presence of metastases, unless widespread, 
is no contraindication to surgery, but in such a 
case the primary tumor must be resected as 
widely as possible. In most cases no metas- 
tases are present and an attempt at deciding 
the question of malignancy should be made by 
frozen section. Admittedly, this is very diffi- 
cult, but if malignant characteristics can be 
readily demonstrated or if reasonable doubt as 
to benignancy exists, a partial resection should 
be accomplished. If the tumor appears be- 
nign, and local excision is decided upon, a gen- 
erous ring of stomach or bowel wall beyond 
the apparent limits of the tumor should be ex- 
cised with it, since these tumors are almost 
never truly encapsulated. Exception must be 
taken to the recent inference by Lahev and 
Colcock (1940) that, generally, radical subto- 
tal gastrectomy is indicated in gastric cases. 
If the tumor is carefully and properly evalu- 
ated, conservative removal will be adequate 
and least disturbing to the patient’s physiolog- 
ical economy in the majority of instances. 

Where the duodenum is the site of origin, 
the usual involvement of adjacent vital struc- 


tures seriously complicates the surgical prob- 
lem, and in some instances the surgeon may be 
loath to attempt removal. However, if at all 
feasible, a partial resection, modified as neces- 
sitated by individual characteristics, remains 
the patient’s only hope. Fortunately, most of 
these tumors arise in the readily accessible 
pars descendens. 

Rectal leiomyomas have been treated in the 
past most often by enucleation or, if peduncu- 
lated, by excision through the pedicle. Hunt 
(1921) summarized a number of previous 
cases, in which it appeared that enucleation or 
simple excision was entirely adequate, but 
more recently, critical observers such as Ran- 
kin and Larson (1932) and Bargen and Dixon 
(1934) have found that recurrence followed 
excision in an uncomfortably' large percentage 
and, because of this, increasingly' radical re- 
moval was necessary'. 

With the exception of the pedunculated tu- 
mors, the possibility of recurrence is not gov- 
erned by r the benignancy or malignancy of the 
histological picture, and it has been pointed 
out that occult nodules may remain even after 
extensive excision. Therefore, in view of the 
fact that it is impossible to decide definitely' in 
advance whether or not the tumor will reap- 
pear, it is clear that radical surgery is indi- 
cated and all leiomy'omas of the rectum, ex- 
cept for the occasional pedicled case, must be 
treated by' abdominoperineal resection or its 
modification, permanent colostomy, followed 
by r perineal proctectomy'. If recurrence does 
eventuate, it is most likely to appear in the 
operative site (Case 18), and may be readily' 
dealt with by simple excision without subject- 
ing the patient to repeated serious surgery. 

The exceptional pedunculated leiomyoma 
can be excised locally' through its pedicle, 
since the possibility' of recurrence in such a 
case appears to be remote. 

Retroperitoneal tumors in general are fre- 
quently inoperable and, as Phillips (1934) has 
indicated, the immediate mortality' in those 
cases in which removal is attempted is be_vond 
40 per cent. Often segments of small and large 
intestines must be removed with the mass, be- 
cause of.interference with blood supply and, if 
a particular^ tumor can be excised, the most 
radical excision possible is indicated. If com- 
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F3g i. Case i. Roentgenogram of malignant leiomyoma 
of stomach The tumor has caused an irregutar filling de- 
fect along the greater curvature near the cardiac end 
Barium has filled the excavation shown jn Figure a 

plete extirpation cannot be achieved, it is ad- 
vantageous and advisable to remove as much 
of the tumor as possible by morcellation. 
Although this is only temporarily effective, it 
will usually make the patient more comfort- 
able for an indeterminate period than if the 
entire tumor is left in situ. Case 30 in the 
present series is the only instance on record in 
which a retroperitoneal smooth muscle tumor, 
untreated, did not continue to grow and ter- 
minate fatally Amazingly enough, in this 
particular case, the tumor is actually smaller 
at present (7X years following biopsy) and 
entirely symptomless 

PROGNOSIS 

The literature does not present a conclusive 
foundation on which prognosis may be based, 
since in only a few instances is an adequate 
follow-up available and often the diagnosis of 
malignancy is not clearly established In gen- 
eral, however, it may be stated that proper 
surgical treatment of the benign smooth mus- 
cle tumor will result in a cure, unless the tu- 
mor is rectal or retroperitoneal. In the latter 
instances, and occasionally with a duodena! 
leiomyoma, the probability of total cure is 



Fig s Case i Malignant leiomyoma of stomach {uby 
10 by 6 cm ) The tumor lie* in the posterior nail near the 
greater curvature with the pylorus at the left There u a 
deep excavated ulcer « hich penetrates through the mucosa 
Into the tumor. 

rather remote, for reasons here indicated, and 
the prognosis must be extremely guarded. 

The malignant leiomyoma is usually of low 
grade malignancy and if adequately treated, 
even in the presence of metastascs, the patient 
may enjoy many years of uneventful health 
Dcmcl (1926) told of a 42 year old female pa- 
tient in whom he found a 12 by 11 centimeter 
metastatic hepatic nodule of smooth muscle 
tissue. There was apparently no primary site 
and the metastatic nodule was excised. It was 
not until 2 years later, at autopsy, that the 
original tumor in the jejunum was seen, and 
there w ere many additional large liver metas- 
tases. 

However, where the histological picture in- 
dicates a poorly differentiated tumor, with 
many mitoses and bizarre forms, the duration 
of life, even with radical removal, appears to 
be little more than a year or two following the 
onset of symptoms. Fortunately such cases 
are uncommon. With this exception, it ap- 
pears that the benign and malignant types are 
often similar in action and therefore no sharp 
clinical distinction has been made between the 
two. 

In the present series, several of the cases 
have approached a 10 year follow-up, and 
Judd and Hoerner ^936) reported a stomach 
case alive 22 years after operation, but more 
cases must be followed for longer periods be- 
fore definite conclusions can be drawn. It can 
be stated, however, that most of these tumors 
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Fig. 3. Case 1. Malignant leiomyoma of stomach. Above, Relationship of tumor 
to the submucosa and mucosa. Below, The tumor is composed of interlaced bundles 
of spindle cells showing mitoses and monster forms. 
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appear to be less malignant than the majority 
of cancers, and if recognized early enough and 
treated properly they usually offer at least a 
fair prognosis. 

CASE REPORTS 1 
Stomach 

Case i. S. P. 35506. Unit Hist. No. 67090. 
P. L., a 43 year old white Italian male was first ad- 
mitted to the Presbyterian Hospital, October 26, 
1926, with a 5 months’ history of indigestion, feeling 
ot heaviness, constipation, headache, marked nausea, 
and lower abdominal cramps, relieved by soda. 
Jaundice at onset, then chills and afternoon fever 
intermittently. Vomiting on two occasions: once 
foul, coffee-ground material, Nomelena. There was 
marked weakness, dyspnea and a loss of 20 pounds in 
weight. Symptoms were aggravated during previ- 
ous 3 weeks. 

Examination revealed a poorly nourished male 
showing evidence of marked weight loss, dyspnea 
and pallor. Skin icteric. Epigastric tenderness was 
well defined, but no masses were palpable. Stool 
guaiac, + -} — ] — K Barium series showed a broad, 
irregular filling defect in the greater curvature of the 
stomach about 2.5 centimeters below the upper sur- 
face of the fundus (Fig. r). Peristalsis did not pass 
*The illustrative cases are presented in detail. 


over the greater curvature. A diagnosis of carcinoma 
of the stomach was made and surgery was advised, 
but, with symptomatic improvement, the patient 
rejected this advice and left the hospital November 
13, 1926. 

He returned at the end of 3 months quite im- 
proved, and on February 14, 1927, a sleeve resection 
of the gastric tumor was performed by Dr. Fordvce 
B. St. John. The tumor was firm, lobulated, and 
chiefly endogastric, lying in the posterior wall of the 
pars media near the greater curvature. There were 
several large subserosal projections, and the overlv- 
ing vessels were quite prominent and markedly dis- 
tended. The mass measured 12 by 10 by 0 centime- 
ters and there was a crater-like excavation in its mid- 
portion measuring 5 by 4 by 2 centimeters. There 
was no evidence of metastasis (Fig. 2). 

Microscopically, the tumor was sharply circum- 
scribed, lying between the submucosa and muscu- 
laris. It was composed of freely interlaced bundles of 
large, elongated cells, with hyperchromatic nuclei. 
Mitoses averaged 1 in every 2 high power fields and 
there were scattered bizarre forms as well as occa- 
sional multinucleated cells (Fig. 3). Preparations 
adequate for the demonstration of myofibrils were 
not available. 

Diagnosis: Malignant leiomyoma of stomach. 

The immediate postoperative course was satisfac- 
tory. and the patient was discharged March 24, 1927, 
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Fig 4 Case 4 Malignant leiomyoma of «!onuch (6 j by 
4 S by 4 cm ) The tumor is covered by thin mucosa In 
the line of incision are 3 small ulcerations 
The cut surface presents a glistening "watered silk" 
appearance with one large area of hemorrhage This com- 
municated with the gastric lumen through one of the ulcer 


greatl) improved He gained 17 pounds during the 
first month, but soon began to lose ground rapidly 
and was again admitted November J 9 . 10 * 7 , com- 
plaining of loss of strength, dyspnea, pain in inci- 
sional line, and lo«» of 10 pounds in weight A 2 cen- 
timeter nodule was found in the midportion ol the 
incisional scar and a roentgenogram revealed marked 
pulmonary metastases He was given symptomatic 
care, his condition was evidently hopeless, and he 
was discharged November 27, 1927. He v.cnt rap- 
idly downhill, developing a severe cough with or- 
thopnea, and expired at home January 4, 1918, 20 
months after onset of symptoms and II months fol 
lowing resection of the tumor No autopsy could be 
obtained 

Final diagnosis Malignant leiomyoma of stomach 
with metastases to lungs and probable implantation 
id abdominal scar 

Case 2 S P <6225 Unit Hist No 43J4°6 
U If , a 57 year old white American male was ad- 
mitted to the Presbyterian Hosoital, October 20, 
1934. with a 2 months' bistory of a right upper quad- 
rant abdominal mass, weakness, anemia, constipa- 
tion, and elevated temperature Seven months be- 
fore admission, there had been a sudden onset of sc 
vere right lower quadrant abdominal pain, and a 
large tender mass in this area He was operated on 
in Newark, New Jersey, and an appendiceal abscess 
containing the remnants of a perforated appendix 
was found She upper abdominal mass developed 
‘‘soon after recovery" 


Examination revealed marked anemia, a will de- 
fined upper abdominal mass, and an enlarged, nodu- 
lar Infer. A barium series showed no definite disease 
within the gastrointestinal tract 

On December 15 1934, an exploratory laparotomy 
was performed by Dr. Alien O. \\ hippie The mass 
itself could not be resected, and there were two 
metastatic nodules in the liver The tumor was 
biopsied Roentgenotherapy was instituted after 
operation, but proved of no value The patient went 
downhill rapidly, developed terminal signs of a dif 
fuse peritonitis, and expired on January 20, 1933 5 
wvawtfc* alter onset wi symptoms. 

At autopsy (No 11 724), the tumor was found in 
the lower half of the stomach It was a degenerated, 
friable, exogastric mass miasuring-ro by 12 centi- 
meters. An ulceration in the overlying mucosa lid 
directly into a central abscess cavity which bad fur 
thcr ruptured into the peritoneal cavity, resulting m 
a generalized peritonitis Two large, firm, whitish 
metastatic nodules were in the right lobe of the en- 
larged liver 

-Microscopically, the biopsy consisted of tumor tis- 
sue invading the gastric musculans and projecting 
slightly into the lumen of the stomach as an ulcer 
atid mass It was made up of parallel, interlaced 
bands of smooth muscle cells vary mg considerably in 
sue and shape The nuclei were often hyperchro- 
matic and a number of raultinuclealed forms were 
seen Myofibrils could not be clearly demonstrated 
Mitotic figures averaged i in every high power field 
and occasionally assumed bizarre forms. There was 
a considerable fibrous stroma containing a moderate 
number of small blood vessels Autopsy sections 
were similar. 

Diagnosis Malignant leiomy oma of stomach with 
metasta'CS to liver 

Case 3. S P 726S4 72954 Unit Hist N'o 
565708 Autopsy No 13,237 j B , a 43 year old 
obese colored male was admitted to the medical serv- 
ice of the Presbyterian Hospital from the Vander 
bill Clinic, November 19, 19SQ, fora thorough gas- 
trointestinal work-up He had complained for a 
year of gas pains, unrelated to meals, and flatulence 
He had been treated in the clinic for mild secondary 
anemia In the last 3 months he had developed a 
tender mass in the left upper quadrant and bad lost 
a total of 3 ? pounds during the y ear 

Physical examination revealed a firm, movable, 
somewhat tender, nodular abdominal mass on the 
left side, extending from under the costal margin to 
the iliac crest Temperature, pulse, and cry throcyte 
sedimentation rate were moderately elevated and 
there was a secondary anemia Stool guaiae, 
+ + + + 

Five days after admission, a roentgenogram re 
vealed a large mass behind the stomach displacing it 
forward and causing a pressure defect along the 
greater curvature posteriorly It appeared to repre- 
sent an intra abdominal tumor secondarily invading 
the stomach and on November 29. 1939, a biopsy 
specimen was removed from it 
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;. Ca«c 4. M alignanl Irinmyoma of stomach. One of the ulcerations in the tumor. 
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Fig. 6. Case 4. Malignant leiomyoma of stomach. The tumor is comiwscd of in- 
terlaced bundles of spindle cells. I’alisaded nuclei are shown in the area above and 
interdigitalion of tumor with the muscle coat below. 
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I ‘S 7 Case 5 Roentgenogram (recumbent, oblique 
view) of malignant leiomyoma of stomach (diagnosis made 
before operation) The tumor makes a smooth, rounded 
filling defect, and banum fills an ulcer crater In the dome. 

The biopsy was composed of elongated, inter- 
twined and whorl ed smooth muscle cells, with plump 
nuclei occasionally arranged in atypical palisades. 
There was some irregularity in cellular size and 
shape, but mitoses w ere scarce. Myofibrils could not 
be demonstrated The connective tissue stroma was 
scanty, poorly vascularized, and there were scat- 
tered areas of necrosis. 

Diagnosis: Malignant leiomyoma of stomach. 

Following the biopsy examination, the advisabil- 
ity of further surgery was the subject of much dis- 
cussion, but it appeared that intragastric hemor- 
rhage was becoming more severe, the patient’s 
condition was increasingly critical, and the progno- 
sis apparently hopeless It was therefore decided 
that a desperate chance had to be taken and on De- 
cember 20, 1039, Dr Hugh Auchincloss attempted 
to remove the tumor It measured jo by 13 by 7 5 
centimeters and weighed 0 85 grams It was almost 
entirely necrotic and arose in the posterior aspect of 
the stomach along the greater curvature communi- 
cating with its lumen through a broad sinus tract 
It grew exogastncally, involving the pancreas, trans- 
verse mesocolon and partially surrounded the aorta 
in this region A block resection of the tumor and 
involved sections of stomach, pancreas, and trans- 
verse colon was earned out, but the small portion in 
the region of the aorta had to be left tn situ. The 
viscera were repaired, and the patient left the oper 
ating room in fair condition. 

Tor the first 3 days after operation he held his 
ground, but on the fourth day he became jaundiced, 
developed unmistakable signs of bronchopneumonia 
and, in spite of heroic measures, expired the follow- 
ing morning, January 3, 1940 

At autopsy, a localized left upper quadrant peri- 
tonitis, infarct and gangrene of spleen, residual ta- 



p's 8 Case 5 Malignant leiomyoma of stomach (6 by 
5 by 4 $ cm ) An area of ulceration in the overlying mu- 
cosa opens into a central cavity surrounded by tumor tissue 
showing small foci of degeneration 

mor. and bilateral lobular pneumonia were the 
principal findings 

Case 4 S. 1 * 39599 Unit Hist No 473180 
J A , a 49 year old white American male was ad 
mitted to the medical service of the Presbytemn 
Hospital on December 8 , 1935. wth a 4 years’ his- 
tory of indigestion, irregularly after meals, relieved 
occasionally by food and soda For the previous 3 
months be had experienced attacks of fullness and 
burning in the epigastrium, starting one hour after 
meals and occasionally at night. There was increas- 
ing weakness and 2 days before admission he bad 
several tarry stools. On day of admission he expen 
enced an attack of fainting 

There was pain and hyperesthesia over the loner 
sternum, anemia, elevated erythrocyte sedimentation 
rate and stool guaiac, ++ ++. He improved some- 
what after being placed on a Sippy diet, but a barium 
series showed a smooth mass projecting forward in 
the posterior wall of the fundus of the stomach with 
a small crater shadow in its center The tumor was 
considered to be either benign or a sarcoma, and 
the patient was transferred to the surgical service 
for operative treatment 

Operation on January 10 1936 by Dr FordyceB 
St. John, revealed a 6 5 by 4 S by 4 centimeter endo- 
gastric, well circumscribed, firm, nodular tumor in 
the posterior w all of the fundus of the stomach The 
overlying mucosa was ulcerated in 3 areas centrally, 
and the cut surface presented a glistening, “watered 
silk’’ appearance, with areas of degeneration, cavi- 
tation, and hemorrhage directly beneath and con- 
tinuous with the ulcerations (Fig 4) No evidence 
of meUstases was noted and a local resection of the 
mass was performed 

Microscopically, the tumor was composed of inter 
laced bundles and sheaves of oval or spindle shaped 
smooth muscle cells, containing elongated palisaded 
vesicular nuclei The cells were in the main fairly 
uniform in size, shape, and staining characteristics, 
but in one nodular area a group of closely packed, 
oval cells presented marked irregularity, with here 
and there a multmucleated form Mitoses averaged 
1 in every 3 high power fields. Myofibrils were not 
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Fig. 9. Case 5. Malignant leiomyoma of stomach. The topography of the tumor is 
shown above. Below are the plump, closely packed smooth muscle cells with pali- 
saded, vesicular nuclei and a scanty fibrous stroma. 


demonstrated. In some places, at the margins, bun- Diagnosis: Malignant leiomyoma of stomach (Dr. 
dies of tumor cells interdigitated with strands of nor- Ross Golden). 

mal smooth muscle (Figs. 5 and 6). Operation by Dr. Fordyce B. St. John on Octo- 

Diagnosis: Malignant leiomyoma of stomach. ber 25, 1939, revealed a rounded, rather firm, endo- 
After operation the patient’s course was very gastric tumor measuring 6 by 5 by 4.5 centimeters, 

stormy. He developed a wound abscess, followed by arising in the posterior wall near the cardia. It was 

subphrenic abscess and pyo-pneumothorax. These entirely covered by intact mucosa except in the cen- 

complications were treated surgically, but gastric tral portion, where there was a 1.5 centimeter circu- 

and pleural fistulas remained. However, there was lar opening, with rounded, piled-up edges, leading 

satisfactory slow improvement and he was dis- directly into a 2.8 by 2.5 by 2 centimeter cavity, 

charged August 2, 1936, 207 days after operation. The walls of the latter were shaggy, rough, and gray- 

The fistulas gradually closed and, except for a ven- ish white, while the surrounding tissue was firm, 

tral hernia, his general condition was quite satisfac- homogenous, and reddish-gray. The main portion 

tory. At present, 5 years after operation, and 9 years of the tumor was composed of glistening, grayish- 

after onset of symptoms, he is gaining weight and white tissue arranged in irregular strands (Fig. S). 

shows no evidence of recurrence. There was no evidence of metastasis. The mass was 

Cases- S. P. 72308. Unit Hist. No. 228716. excised locally, and the stomach was closed. Recov- 
C. S., a 45 year old white Irish male was admitted to ery was entirely uneventful and the patient was dis- 
the Presbyterian Hospital on October 22, 1939, with charged on the seventeenth day after operation, 
a 3 year history of repeated bouts of melena and One year following operation, and 4 years after on- 
hematemesis with progressive anemia. He was set of symptoms, he is in excellent condition, with no 
treated symptomatically for a supposed duodenal complaints and no evidence of recurrence, 
ulcer. _ Microscopic examination revealed a highly cellu- 

Physically, except for slight epigastric tenderness, lar, fairly homogenous tumor made up of laTge elon- 
no positive findings were elicited. A barium series gated or spindle cells, with oval, vesicular nuclei 
was done and a large, rounded, smooth tumor was arranged in palisades, and set in a scanty fibrous 
seen in the fundus of the stomach, attached by a stroma. There was some variation in cellular and 
broad pedicle to the posterior wall and projecting nuclear size and staining, with occasional mitotic 
into the lumen. A crater which measured 2 centi- figures (Fig. 9). Well defined myofibrils were seen in 
meters was noted in the margin opposite the pedicle many places. There was no evidence of capsule for- 
(Fig. 7). mation, but the edges were fairly distinct and the 
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Fig jo Case 6. Roentgenogram of hour glass leio- 
myoma ol stomach The endogastrk portion makes an 
Irregularly, rounder! filling defect Peristalsis was visual- 
ized fluoroscopically in the immediate vicinity. 



Fbr **• Case 6 Leiomj'oma of stomach (hourglass 
type) The larger portion U S hy 5 s by 2 5 cm ) wj.seti.lcv- 
gastric. It is covered by flattened mucosa in which are 
crvpt like ulcerations The smaller emgastnc mass (2 8 by 
2 by 1 S cm ) is nodular and covered by serosa The cut 
surfaceat the right shows areas of hemorrhigeand necrosis 


tumor was entirely confined within the muscularis, 
except in the region of the ulceration. 

Diagnosis Malignant leiomyoma of stomach. 

Case 6 S. P 51874 Unit Hist No. 384493. 
F. R , a jo year old white Colombian female was 
admitted to the medical service of the Presbyterian 
Hospital, July 3, 1953. with a history of dyspnea and 
gas after meals, for many ) ears She abo had had 
cramp like right upper quadrant pains, but none in 
the past 2 years after an attack of jaundice For the 
past j months she had become anemic and suffered 
with increased weakness and occipital headaches. 
Swelling of face and ankles and occasional vomiting 
occurred during the previous 7 weeks 

Physical examination revealed a definite pallor, 
tongue smooth at edges, and a moderately enlarged 
heart There was tenderness in the region of the gall 
bladder. Stool guaiac, + + + + Roentgenographs - 
and fluoroscopy revealed a pedunculated mass aris- 
ing from the posterior wall of the stomach /ust behind 
the cardiac orifice I'enstalns wa« visible in the un 
mediate vicinity (Fig 10). 

Diagno'is Benign polyp of stomach (Dr Ross 
Golden) 

The patient was transferred to the surgical scrv ice 
and at operation on July 20, 1933, Dr Fordyce I) 
'vt John found an hour-glass tumor in the anterior 
wall of the stomach, high in the fundus, which he 
treated by simple local excision and gastrorrhaphy. 
There was no evidence of metastases It was a firm, 
nodular mass, the endogastnc portion measuring 4 S 
by 3 5 by 3 5 centimeters, while the exogastnc por 
tion was 3 8 by i bv 18 centimeters The overling 
mucosa was irregular and crvptic with several small 
sinuses extending into the mass and ending in an 8 by 
4 millimeter cavity filled with a small amount of 
lined Wood FL-e where the tumor tissue presented 
an indurated grayish white, occasionally whofled, 


cut surface containing scattered hemorrhages (Fig 
*«)• 


Microscopically, the tumor was composed of irreg- 
ularly interlaced bundles of spindle shaped smooth 
muscle cells arranged as nodular whorls Occasion- 
ally the tumor penetrated the muscuLiris mucosae 
The nuclei in most places were clongited, often ar 
ranged in palisaded fashion, and myofibrils were 
scattered throughout. No mitotic figures were <ccn 
The dense fibrous supporting stroma was moderate 
in amount, containing relatively few blood vessels, 
and there were many areas of serous degeneration 
In some places a very thin fibrous capsule defined 
the tumor (1 ig 17) 

Diagnosis. Leiomyoma of stomach 
The patient made an uneventful recovery and, 
when last seen in December, 1938, yean after 
operation, her condition w av excellent She was lost 
to follow up after that date 
Case 7 S I' 68707. Unit llist No 326714 
J B , a 44 year old British West Indies colored ft 
male was admitted to the I'resbv tenan Hospital on 
October 15, 1938, with a history of a slowly growing 
mass in the left upper quadrant during the past 4*i 
years Recently there was a sensation of heaviness, 
but otherwise the tumor was entirclv asymptomatic 
On examination, a freely movable, smooth, non 
tender 11 $ by 7 centimeter mass was palpable in the 
left upper quadrant remission elicited tympam, 
anterior to the mass Except (or » lower midhue 
scar of a previous appendectomy , there were no 
other remarkable findings \ barium senes revealed 
a rounded tumor mass 6 centimeters in diameter pro- 
jecting into the lumen from the anterior wall of the 
pars media (I ig 13) Since the m3n was also pal 
pabtc anteriorly, it appeared that this was an hour 
glass tumor arising within the stomach and, with * 
history of 4 'A seats" duration, it was considered * 
benign growth 



GOLDEN, STOUT: MUSCLE TUMORS OF GASTROINTESTINAL TRACT 799 



Fig. 12. Case 6. Leiomyoma of stomach (hour-glass type). The tumor is composed 
of interlaced bundles of smooth muscle cells and a fibrous stroma. It has broken 
through the muscularis mucosae (left). At the right are shown magnified tumor 
cells with some tendency to palisade their elongated nuclei. 


Diagnosis: Leiomyoma of stomach (Dr. Robert P. 
Ball). 

At operation, on October 21, 1938, Dr. Allen 0 . 
Whipple found a firm, hour-glass tumor originating in 
the anterior wall of the pars media, near the lesser 
curvature. The smaller endogastric mass measured 
6 by 5 by 3.5 centimeters and was covered by intact, 
normal-appearing mucosa. The larger exogastric 
portion measured 12 by S by 6 centimeters, and the 
overlying serosa contained many tortuous, engorged 
blood vessels. Several dense adhesions extended 
from it onto the stomach (Fig. 14). On section there 
were many areas of degeneration, while in other 
places the tissue presented a grayish-white, “wa- 
tered-silk” cut surface. There was no evidence of 
metastases. A partial gastric resection followed by a 
posterior Polya gastroenterostomy was performed. 

Microscopic examination revealed a well circum- 
scribed tumor composed of whorled, interlaced bun- 
dles of highly differentiated, elongated, smooth mus- 
cle cells with palisaded nuclei. Many myofibrils 
were present and mitotic figures were very rare (Fig. 
15). There was a moderate amount of poorly vas- 
cularized connective tissue stroma, arranged mostly 
as fibrous trabeculae and several areas of necrosis 
were seen. 

Diagnosis: Leiomyoma of stomach. 

The patient’s recovery was uneventful and at pres- 
ent, 2 years following resection and years after 
the appearance of the tumor, her condition is excel- 
lent. 

Case 8. Unit Hist. No. 72583. J. B., a 63 year 
old white American female was admitted to the 


medical service of the Presbyterian Hospital on 
July 11, 1928, with a 10 day history of indigestion 
and cramp-like epigastric pains. During the previ- 
ous 2 days there were several tarn' stools, together 
with nausea and hematemesis, as well as an attack of 
unconsciousness lasting 45 minutes. She lost 
pounds in the past year. 

Physical examination revealed no positive findings 
except for secondary anemia and an plevated pulse. 
There was slight improvement with clyses and a 
transfusion, but on the seventh day there was sud- 
den onset of deep shock, and the patient expired. 

At autopsy (No. 10035), the stomach was found 
filled with a large amount of tarry mucoid material 
and in the posterior wall, 1 centimeter from the lesser 
curvature and 8 centimeters distal to the cardia, 
there was a stony-hard, well circumscribed grayish- 
white. slightly exogastric mass measuring 2.3 by 2 
centimeters. In the overlying mucosa there was an 
ulcer crater with raised edges, and clearly visible at 
the periphery were the openings of two blood vessels. 

Microscopically, the tumor was composed of inter- 
laced bundles of smooth muscle cells with elongated 
or oval, palisaded nuclei, and numerous myofibrils. 
No mitotic figures were seen. The fibrous stroma 
was scanty and vascularity was slight. It was par- 
tially surrounded by a very thin fibrous capsule and 
the center of the mass was occupied by a well defined 
area of degeneration with cavitation. At the edge of 
the shallow mucosal ulceration the open mouth of 
one of the eroded blood vessels was seen (Fig. 16). 

Diagnosis: Leiomyoma of stomach (degeneration 
and erosion of gastric blood vessels). 



Soo 
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Fig 1 3 Case 7 Roentgenogram of hour-glass leio- 
myoma of stomach (diagnosis made preoperatively). The 
endogastrie component of the tumor makes a smooth, 
rounded filling defect near the cardia, while the exogastnc 
portion is suggested by the distortion of the lesser cuna- 
ture 

Duodenum 

Case p Unit Hist No 35374S- Autopsy No 
* 3053 (Previously reported by Andersen and Doob 
(i<J33)- J 0 , a 37 year old white America tamale 



Fig is. Case 7 Leiomyoma of stomach (hour-glass 
type) The tumor 13 made up ol interlaced bundles of 
smooth muscle cells with palisaded nuclei and well devel- 
oped myofibrils shown magnified below 



Fig m Case 7. Leiomyoma of stomach (hourglass 
type) The posterior » M of the stomach has been removed 
showing the pylorus at the right and the bitobed tumor 
high on the lesser curvature The smaller endogastrie por- 
tion covered by smooth mucosa measures 6 by $ by 3 j cen- 
timeters The larger trogastiic part coveied by serosa with 
dilated veins is r j by 8 by 6 centimeters. 

was admitted September 14, 1932, with a j weeks’ 
history of tarry stool, weakness, pallor, loss of 
weight, shortness of breath and a right-sided abdom- 
inal mass He also had swelling of the feet and an- 
kles, especially the right, and a severe "squeezing” 

C ain m the right leg for the past 8 days. He had been 
capitalized $ years previously for similar, although 
less severe, complaints and at that time a diagnosis 
of duodenal ulcer was made There n as no evidence 
of this by roentgenogram, but he improved on 2 
Sippy diet and liver therapy In the intervening 
years he had repeated gastric hemorrhages, but re- 
covered from each 

Physical examination revealed an acutely ill, ane- 
mic young male, with elevated temperature. A 
slightly tender mass in the right upper abdomen 
extended 3 to a centimeters below the liver edge It 
was indurated, irregular, well circumscribed, and ap- 
parently attached to the retroperitoneal tissue. A 
barium series showed this mass to he apparently out- 
side the gastrointestinal tract On September 18, he 
had a fainting attack and on the 20th, while on a bed 
pan, he felt weak, dizzy, and gasped for air He 
passed a large tarry stool, went into extreme shock, 
and died shortly thereafter. 

At autopsy, the mass occupied the center of the 
abdominal cavity, compressing the overlying bond. 
It extended slightly more to the right and was ad- 
herent to the capsule of the lower pole of the right 
kidney It was adherent to, and pulled the duode- 
num down to the level of, the lower lumbar verte- 
brae. It measured 18 by 15 by 12 centimeters, with 
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Fig. 16. Case 8. Leiomyoma of stomach. The 2 centimeter tumor expands the 
muscular coat, and ulceration through the mucosa has excavated it superficially. The 
ulceration also eroded two large submucosal blood vessels and caused fatal hemor- 
rhage. One is shown adjoining the tumor. 


central degeneration and cavitation communicating 
with the duodenum by a 3 centimeter opening at the 
level of the ampulla of Vater. It compressed the in- 
ferior vena cava and was in contact with the head of 
the pancreas, but did not invade it. Three nodules, 
the largest measuring 5 centimeters in diameter, 
were found in the liver, and the immediate cause of 
death was thrombosis of the common iliac veins with 
pulmonary embolism. 

Microscopically, the tumor was composed of inter- 
laced bundles of smooth muscle cells with elongated, 
palisaded nuclei showing variation in size, shape, and 
staining. Myofibrils were occasionally seen and mi- 
toses were uncommon. There was a moderate amount 
of fibrous stroma containing few blood vessels. The 
mass was rather well circumscribed, and the over- 
lying mucosa was everywhere intact, except in the 
region of the sinus tract. The nodules in the liver 
were made up of similar tissue. 

Diagnosis: Malignant leiomyoma of duodenum, 
with metastases to liver. Thrombosis of common 
iliac veins. Embolism of pulmonary arteries. 

Case 10. Unit Hist. No. 539390. Autopsy No. 
12666. C. S., a 53 year old white German male was 
admitted January 7, 193S, with a history of general- 
ized abdominal pain for 9 hours and fecal vomiting 
for 7 hours. Onset of illness 3 months previously 
with exertional dyspnea, ankle edema, afternoon 
fever, and intermittent lower abdominal, cramping 
pain. 

Examination revealed an acutely ill, markedly 
anemic patient with generalized abdominal tender- 
ness and rebound tenderness; marked distention, 
tympany around diaphragm, and flatness in the 


flanks; no fluid waves. Stool guaiac, ++++. A 
flat plate showed intestinal ileus. He went rapidly 
dowmhill and died within 3 hours. 

Clinical diagnosis: Mesenteric thrombosis. Bac- 
terial endocarditis. 



Fig. 17. Casep. Malignant leiomyoma of jejunum (hour- 
glass type). The tumor interdigitates with the fibers of the 
muscularis from which it arose. The picture does not show 
the ulceration in_ the larger endoenteric portion. Three 
areas of calcification are shown. 
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Tig 18 Case 14 Leiomyoma of ileum (6 by 6 by 5 cm ) The gut and tumor have 
been bisected longitudinally A mucosal ulceration leads into a a 3 centimeter cavity. 
Most Of the tumor Is exoenteric It is composed of interlaced bundles of relatively 
well differentiated smooth muscle cells and fibers 


At autopsy, a large, fluctuant retroperitoneal mass 
lay between the bifurcation of the aorta below and 
the nostero-infcrior border of the stomach above, 
reaching laterally to both renal pelves The central 
portion was filled with foul, hemorrhagic, necrotic, 
friable material, and communicated with the lumen 
of the dilated descending portion of the duodenum 
via a 7 by 5 centimeter perforation in its postero- 
lateral aspect. The horizontal and ascending portion 



of the duodenum, as well as the pancreas, appeared 
to be incorporated within the mass, and the pan 
cress itself could not be identified. Posteriorly, the 
mass lay anterior to the inferior vena cava and ab- 
dominal aorta, but neither was involved There was 
an acute diffuse fibnnopurulent peritonitis with 500 
cubic centimeters of serosanguincous fluid from w hich 
Streptococcus vindans and Bacillus coh were cul 
tured, but no definite point of perforation 0/ the 
mass could be identified No evidence of regional or 
distant metastascs was found The heart showirl 
evidences of aortic stenosis with insufficiency and 
enlargement 

Microscopically, the tumor va= composed of well 
differentiated, uniform, elongated smooth muscle 
cells with palisaded nuclei and a moderate amount ol 
fibrous stroma Definite myofibrils were noted 
throughout, and no mitoses were seen Vascularity 
was poorly developed, and there w ere many areas of 
degeneration and necrosis 

Diagnosis Leiomyoma of the duodenum \cutc 
difTusc peritonitis Pancreatic fat necrosis \cutt 
rheumatic endocarditis Aortic stenosis and msu/li 
ciency. 

Jejunum uittf fie uni 

Case 11 P AS No ias<54 P S ,a whitcAmer 
ican male, aged 60, was admitted to St Lul.es Hos 
pital, Utica, New York, on July t, 1931, with a 3 
days' history of tarry diarrhoea and fainting spells 
associated with weakness Previous general health 
bad been very good average weight, ifeS pounds and 
he had gained during last ayears There was no defi- 
nite evidence suggestive of ulcer or acute abdominal 
catastrophe and, except for an evident anemia, the 
physical examination brought to light no positive 
findings. 
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-, 0 Case 15, Malignant leiomyoma of Meckel’s diverticulum. The cells are 
arranged in bundles’ and vary considerably in size. Some bizarre forms are enlarged 
at the right. 


S03 


lie was observed for 2 weeks and given 3 small 
transfusions. At the end of that time his stools were 
normal in color and he was discharged. During the 
following 4 days he again had tarry stools on two oc- 
casions and was readmitted. After 1 week there was 
no further evidence of intestinal hemorrhage, and he 
was again discharged. In the ensuing 2 weeks a ba- 
rium scries was reported negative, but the following 
week the tarry stools returned, he was again ad- 
mitted to the hospital, and after a 2 week period, 
during which he received 6 transfusions, exploratory 
laparotomy was decided upon. 

Operation was done by Dr. C. S. Dickson, on Aug- 
ust 31, 1932. An ovoid, firm, elastic “hour-glass” 
tumor about the size of a pecan nut was found in the 
antimesenteric aspect of the jejunum 2 feet distal to 
the duodenaljejunal flexure. A 6 centimeter section 
of jejunum, including the tumor, was resected, fol- 
lowed by end-to-end anastomosis. The mass was 
covered by normal mucosa, except at the apex, where 
there was an oval ulceration 1.5 by .6 centimeters 
with well defined margins and evidently the site of 
hemorrhage. On section the cut surface presented a 
grayish-white, translucent sheen dotted by small 
hemorrhages. 

Microscopically, the tumor was made up of large 
smooth muscle cells with elongated oval nuclei, ar- 
ranged in interlaced bundles. There was some varia- 
tion in size and shape, but mitoses were rare. Mate- 
rial for special stains was not available and myofibrils 
could not therefore be demonstrated. The connec- 
tive tissue stroma was moderate in amount, rather 
vascular, and in several places there were small foci 
of calcification. There was no well defined capsule 
and at several points tongues of less well differen- 
tiated tumor tissue interdigitated with the normal 
muscularis (Fig. 17). 


Diagnosis: Malignant leiomyoma of jejunum. 

The patient made an uneventful recovery and is 
in excellent health S years following operation. 

Case 12. S. 1 \ 66463. Unit Hist. No. 537601. 
A. M., a 6S year old white female admitted with a 3 
months’ history of sensation of weight in lower abdo- 
men with increasing constipation. There was an 
abdominal mass with evidence of intestinal obstruc- 
tion and an cxoentcric malignant leiomyoma of the 
ileum was found, but could not be removed. She 
died S months after operation, 1 1 months after onset 
of symptoms. Autopsy was not permitted. 

Case 13. S. P. 6S023. Unit Hist. No. 514500. 
S. M., a 49 year old white male was admitted with 
severe intestinal hemorrhage and marked secondary 
anemia, treated unsuccessfully over a period of 
years. A 7.5 centimeter hour-glass malignant leio- 
myoma of the distal ileum was resected, and the pa- 
tient has been in good health for years, approxi- 
mately 6 years following onset of symptoms. 

Case 14. S. P. 64503. Unit Hist. No. 516225. 
J. L., a 30 year old white Italian male, was admitted 
to the Presbyterian Hospital on July 1, 1937, with a 
6 months’ history of left lower quadrant aching pain, 
gradual in onset, but constant and associated with 
increasing constipation. 

Examination revealed moderate midline spasm 
and tenderness, as well as a slightly tender, firm, 
movable mass in the left lower quadrant. A barium 
scries revealed only a slow emptying of the ileum. 

An exploratory celiotomy on July p, 1937, by Dr. 
C. L. Janssen, revealed an exoenteric, nodular tumor 
attached to the wall of the ileum at the junction of 
the middle and distal thirds. It measured 6 by 6 by 
5 centimeters and on section it was grayish-pink, 
rubbery, and projected slightly endoenterically. 
There was a 2.5 centimeter central cavity with a 5 
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Fig. 23. Case 19. Malignant leiomyoma of rectum. The 5.5 by 5 by 4.5 centimeter 
tumor bulges forward from the posterior wall and the ulceration in the lower portion 
resulted from the biopsy. The inset shows the large, plump smooth muscle cells with 
elongated, palisaded nuclei. 


Meckel’s Diverticulum 

Case 15. S. P. 60740. Unit Hist. No. 244795. 
J. G., a 33 year old white French female was ad- 
mitted to the gynecological service of the Presby- 
terian Hospital on April 23, 1936, for uterine bleed- 
ing following an abortion 14 weeks previously. On 
the day following a dilatation and curettement of the 
uterus, she developed acute distention, nausea, vom- 
iting, fever, oliguria, jaundice, and a mass appeared 
in the left upper quadrant. There was also diffuse 
abdominal pain. She was transferred to the surgical 
service and on May 7, 1936, Dr. Rudolph Schul- 
linger, suspecting an acute ileus due to pelvic perito- 
nitis, did an exploratory laparotomy. He found a 
diverticulum of the ileum 4 feet from the ileocecal 
junction, covered by omentum and involved in a 
mass measuring 13 by n by 8 centimeters. This was 
for the most part necrotic, friable, and ecchymotic, 
while at the tip of the diverticulum, which was em- 
bedded in the mass, the tissue was pinkish-white and 
rather homogeneous. The mass had caused a torsion 
in the bowel, obstructing its lumen (Fig. 19) and was 
resected with the diverticulum and 25 centimeters of 
ileum, followed by a side to side ileo-ileostomy. 

Microscopically, the tumor apparently originated 
in the muscularis of the diverticulum. It was almost 
entirely encapsulated by a layer of peritoneum and 
composed of interlaced bundles of smooth muscle 
cells with rather irregular, elongated nuclei and scat- 
tered myofibrils. Occasional bizarre forms were 
seen, but mitoses were exceedingly rare. The stroma 
was scanty, but highly vascularized. In many places 
there was hemorrhage and degeneration (Fig. 20). 

Diagnosis: Malignant leiomyoma of Meckel’s 
diverticulum. 


The patient developed a pulmonary infarct with 
pneumonitis on the ninth day after operation and a 
phlebitis of the left leg on the eighteenth day, but 
recovered satisfactorily, and was discharged in good 
condition on the thirtieth day. At present, \ l /2 years 
following operation, she is alive and well, with no 
evidence of recurrence. 


Colon 

Case 16. P. & S. 15225. Army Medical Museum 
No. 54461. Sections of a malignant leiomyoma of 



Fig. 24. Case 31. Leiomyoma of stomach. The section 
illustrates a striking resemblance to a neurilemmoma. The 
closely packed, palisaded nuclei are interspersed with areas 
of loosely arranged, degenerated stroma, thus imitating the 
differentiation into A and B tissue of a neurilemmoma. 
The myofibrils in this tumorindicated smooth muscle origin. 
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fig ib Case j6 Pedunculated leiomyoma of sigmoid colon Tbe is l>y js mtUi 
mctti tumor lies in the submucosa in continuity n it h the musculans mucosae ami 
entirely separated from the mu'cuhns The detail sho* s its well differentiated cells 
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Case jo. S. P. 46846; 48387. Unit Hist. No. 
318864. Autopsy No. 10970. A. S., a*6a year old 
white male was admitted with a rectal tumor of 3 
years' duration. No hemorrhage. He died 2 days 
after a preliminary colostomy was performed and 
autopsy showed an exorectal malignant leiomyoma 
1J centimeters in diameter. Heath was caused by a 
marked urinary infection. 

Case jr. P.&S. 7874. (Courtesy of Dr. William 
Brandes, Roosevelt Hospital). W. I’., a 6t year old 
white Scotch male, was admitted to Roosevelt Hos- 
pital on July to, 19J 2, complaining of a rectal mass. 
It began as a small growth 8 months previously and 
had grown rapidly, attaining the size of a plum. It 
protruded during defecation and caused urgency and 
constipation. His general health was satisfactory. 
The tumor was attached by a 2.5 by 1 centimeter 
pedicle to the left lateral aspect of the rectum and 
measured 6 centimeters in diameter. It was irregu- 
lar, indurated, and partially covered by a necrotic, 
greenish-gray membrane Opposite this mass were 
several small, hard, sessile nodules, each about the 
size o 1 a large black-headed pin. 

On July 22, 1922, under a diagnosis ol “polypoid 
tumor of rectum, 1 ' Dr J. I. Russell excised the mass 
through its pedicle. 'The other nodules were noted, 
but not treated, and were to be observed periodically. 

Microscopically, the tumor was composed of inter- 
laced bundles of rather well differentiated smooth 
cells In a scanty fibrous stroma, showing a moderate 
amount of degeneration. Occasional mitoses were 
seen and there was variation in cellular size and 
shape. Special stains for demonstrating myofibrils 
were not available. 

Diagnosis Malignant leiomyoma of rectum. 
Patient was discharged m good condition on the 
ninth day after operation, but be was lost to follow- 
up after his discharge and it is not possible to com- 
ment on his subsequent course or the fate of the rec- 
tal nodules which were not removed 
Case 22. S F 50748. Unit Hist No. 366781 
Autopsy No 11628. A. \V., a 67 year old white male 
was admitted with symptoms of an enlarged pros- 
tate. During prostatectomy a 5 centimeter ieio- 
m> oma of the rectum was also found and enucleated. 
One and one half years later he died of chronic bron- 
chitis with bronchiectasis 

Retroperitoneal Tissues and Mesentery 
Case 23 S. P 5403* Unit Hist. No. 421725 
L. E , a 39 year old white female was admitted for 
treatment of abdominal swelling, weakness, and epi- 
gastric paw, present for 2 years A retroperitoneal 
malignant leiomyoma with metastases to the liver 
was found and a biopsy specimen only removed. 
When last heard from, 6 months after operation, she 
was bedridden, and death appeared imminent 
Case 24 S. P. 40a 11 Unit Hist No 79613 
E. T, a 57 year old white American female was 
admitted to the Presbyterian Hospital on March si. 
1929 with a 5 year history of loss of appetite and 
strength, together with a weight loss of 39 pounds. 


Two years previously she began to have attacks of 
cramp-like abdominal pains accompanied bv gaseous 
eructations and bloating. Pain radiated to the um- 
bilicus and funks and was most severe in right loner 
quadrant. There was marked constipation Sjmp 
toms increased in seventy in past few mouths and 
were accompanied by distention. 

Examination revealed a hard, firm, nodular mass 
in the medial aspect of the right loner quadrant. 
Therewas moderate anemia. A barium series showed 
a partially calcified abdominal mass and diverticulo- 
sis of descending colon and sigmoid. 

On March 12, 1929, Dr. William Barclay Parous 
excised this mass. It was firm, lobulated, and meas- 
ured 12 by 8 by 6 centimeters, apparently originat- 
ing in retroperitoneal tissue in the right lumbar 
region. The right ureter was encircled between two 
lobules of the tumor. The cut surface was gray, par 
tally translucent, and more or less uniform 

Microscopic examination revealed interlaced 
strands of uniform smooth muscle cells in which 
myofibrils could be identified Mitoses were rare 
The relatively avascular stroma was scanty and 
many large areas of degeneration were noted. 

Diagnosis. Leiomyoma of retroperitoneal tissue 

Recovery was uneventful and patient gamed jo 
pounds in the following year For 4 years her condi- 
tion remained good, then her symptoms returned 
She returned to the hospital and the genitourinary 
service found a recurrent mass attached to the lower 
pole of the right kidney, as well as the psoas fascia 
and scar of previous operation. On November 3. 
1933, Dr. George Cahill removed the kidney with the 
mass, but the kidney contained no tumor tissue. The 
tumor closely resembled the original About 3 
months later, on January 20, 1934, Dr Parsons ex- 
plored her again and found marked extension into 
and around the terminal aorta with numerous meta- 
static nodules in the liver. A biopsy (S. P. 53 J 9 8 ) 
taken at that time revealed no further evidence of 
malignancy, but in view of the rapid recurrence and 
metastases the final diagnosis had to be changed to 
malignant leiomyoma of retroperitoneal tissue with 
metastases to liver. 

Patient went steadily downhill and expired De 
cember 11, rq34, 5# years after the first operation 
and io>j years after onset of symptoms No autopsy 
could be obtained. 

Case 25 S P 69790 Unit Hist No, 5? 01 *-*- 
J D , a 60 year old white female was admitted with a 
4 year history of a left-sided, slowly growing abdom- 
inal mass A retroperitoneal, malignant leiomyoma 
with metastases to the peritoneum was found and 
biopsied only The tumor grew rapidly following the 
operation and she expired 1 month later An autopsy 
could not be obtained 

Case 26 S. P 35101 Unit Hist No 06636 
Autopsy No 9838 H F , a 70 year old white male 
was admitted with symptoms of enlarged prostate 
£oc s years. During prostatectomy a retroperitoneal 
malignant leiomyoma was also found An attempt 
at removal was made s'A months later, but he M " 
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4. Surgery is the only method of treatment 
and in many instances must be of a radical 
nature. 

5 Prognosis is as much dependent upon the 
anatomical site of the tumor as upon its histo- 
logical character. Tumors of the stomach, je- 
junum, ileum, and colon are restrained for a 
long time by the barrier of the peritoneum so 
that they can be entirely removed, usually 
with success The anatomical peculiarities of 
the duodenum, the rectum, and the retroperi- 
toneum make the complete removal of their 
tumors more difficult and sometimes impos- 
sible. For this reason recurrence following at- 
tempted surgical removal has been more fre- 
quent and the prognosis therefore much less 
favorable. 
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indicated by the re-examination by various 
investigators of old records and specimens in 
an effort to reclassify solid ovarian tumors 
according to the new terminology. Thus Meigs 
(ii, 12) in studying histologically the ovarian 
tumors found at Massachusetts General Hos- 
pital between the years 1924-1935 discovered 
5 cases of dysgerrainoma; Russell found 7 
such tumors alter an examination of the speci- 
mens of 30 years at University College Hos- 
pital School (London); 3 cases were found in 
the Gynecological Museum of the Long Island 
College of Medicine by Wolfe and Kaminister; 
Seegar in 1938 collected 79 cases of dys- 
germinomas from the literature and added 19 
more found among the pathological specimens 
at Johns Hopkins. In an analysis of 400 solid 
ovarian tumors removed surgically at the 
Mayo Clinic, Dockerty found 9 instances of 
dysgerminoma, or an incidence of 2.25 per 
cent; Klaften in a similar survey at Univer- 
sitacts Frauenklinik in Vienna found an inci- 
dence of 3 per cen t in 1 88 solid ovarian tumors. 
We have attempted a like investigation at 
Charity Hospital of Louisiana at New Or- 
leans, covering the period 1932 to 1940, but 
among a group of 68 solid ovarian tumors 
found at operation and at autopsy, we have 
discovered only one dysgerminoma, that being 
the case which first initiated this study and 
which is herewith reported. Other results of 
our investigation will be reported in a sub- 
sequent communication. 

CLINICAL CHARACTERISTICS 
In the renaissance of interest in ovarian 
neoplasms an early observation was the high 
incidence of dysgerminomas among pseudo- 
hermaphrodites and in women with poorly 
developed genitalia. In the former group it is 
said to be the most common new-growth. 
Theprcponderanccofpseudohermaphroditesin 
Meyer’s series has already been alluded to 
Of 64 cases reported by Fauvet, 27 were in 
pseudohermaphrodites and 2 were in tnie 
hermaphrodites. Of Secgar’s collected scries 
of 79 cases, only so were otherwise normal 
individuals, and of his 19 personal cases, 15 
had normal external genitalia and secondary 
sex characteristics. Reported indications of 
low sexual potential in patients other than 


pseudohermaphrodites are such commonsymp. 
toms as amenorrhea, delayed onset of menses, 
sterility, asthenia, oligomenorrhea, dysmenor- 
rhea; the tumor with genital hypoplasia, infan- 
tilism, or with functionally inefficient gonads 
and breast hypoplasia occurs frequently. 

It is generally agreed that dysgerminomas 
elaborate no specific hormone. The few bio- 
logical assays which have been made have 
been inconclusively negative. Spielman and 
Morton reported the first study of extracts of 
the tumor for estrogenic and gonadotropic 
hormones and in this a weakly positive result 
was obtained for the latter hormone. Since an 
increase in gonadotropic or pituitary-like 
hormone has been observed repeatedly in 
amenorrheic females, no conclusions were 
drawn. These authors summarize the incon- 
clusive results of the biological investigation 
of the urine by Wallis, Kleine, and Fauvet, 
and comment upon the paucity of data in this 
field. Seegar speaks of Zondek’s assays of 
tumor and urine as also negative in result. 

Although the consensus seems to be that 
the relation of dysgerminomas and female 
hypogonadism is coincidental and not causa- 
tive, this conception by no means is universal. 
In writing of dysgerminoma, Meigs (12) 
states, “Its hormone is potent enough to pre- 
vent proper female development in some 
cases.” Greenblatt and Fund hold much the 
same opinion. One of the Johns Hopkins 
cases was a female pseudohermaphrodite who, 
following the removal of a dysgerminoma from 
the left broad ligament, had a regression of 
male characteristics. A most interesting case 
is reported by Gough; that of a broad shoul- 
dered, muscular girl of 15 years who had a 
deep voice, male distribution of hair on body 
and face, and male habits Following the 
removal of a large dysgerminoma there was a 
partial retrogression of these male attributes 
Gough believes that in his patient the tumor 
elaborated abundant male hormone which 
inhibited the growth of the other ovary and 
caused the secondary male sex characteristics. 
He further suggests that in this group of 
patients normal female sexual, development 
occurs only in those women in whom the 
tumor has arisen following the appearance of 
feminine characteristics. 
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pregnancy ensuing following the operative 
removal of the tumor alone. 

Simple extirpation has come to be con- 
sidered good judgment on the part of the 
surgeon who finds at operation a solid, non- 
adherent, ovarian tumor. Should gross and 
histological study prove the mass to be a 
dysgerminoma, frequent follow-up examina- 
tions should be made in an cflort to discos er 
early any possible recurrence of the neoplasm, 
which when found should then be treated by 
irradiation. If, on the other hand, there is 
present at operation evidence of local exten- 
sion, a more radical surgical procedure should 
be adopted and followed after operation by 
deep x-ray therapy. In inoperable cases, 
thorough irradiation alone remains the treat- 
ment of choice. Tho«e patients whose ad- 
vanced djsgermmomas are attacked early are 
offered an excellent prognosis. 

PATHOLOGICAL CHARACTERISTICS 

Dysgerminomas arc bilateral in 20 to 35 per 
cent of cases (I)ochcrty and Schattcnbcrg, 
17, 18). They are usually comparatively 
large when seen by the pathologist, frequently 
being described as the "size of an adult 
head.” The tumor mass is usually lobulated 
and frequently peculiarly kidney shaped. 
Over the smooth encapsulated surface run 
numerous dilated veins. Adhesions arc essen- 
tially absent unless the capsule is perforated 
by malignant extension of the neoplasm, in 
which instance there may be an infiltration 
and adherence to any of the adjacent pelvic 
structures. The opposite gonad, normal or 
Undeveloped, may be so completely replaced 
by tumor as to make sex determination im- 
possible (Geist). The tumor is usually of a 
firm but clastic or doughy consistency. 

The cut section presents a homogeneous, 
friable, glistening, brain-like surface through 
which run scanty fibrous septa. Areas of 
yellow ish discoloration indicate lipoid de- 
generation, and frequently this has progressed 
to the stage of frank necrosis with the forma- 
tion of broad zones of necrotic tissue and 
hemorrhagic cysts of varying size. 

The microscopic appearance of sections of 
dysgerminoma is one of the most character- 
istic found among solid ovarian tumors ILe 


tumor cells arc large and round with hyper- 
chromatic centrally placed nuclei containing 
large nucleoli, and a narrow lightly granular 
cytoplasm. Frequent mitotic figures appear. 
The cells arc loosely arranged in columns or 
islands, frequently described as alveolar, sep- 
arated by varying amounts of loose, edemat- 
ous, poorly vascularized connective tissue. 
Degenerative changes and hemorrhages are 
common. The connects e tissue nearly always 
is diffusely infiltrated with lymphocytes, and 
these with the presence of small epithelioid 
cells and large giant cells create a picture 
simulating tuberculosis. However, as Schiller 
(19, 20) points out, the giant cells do not lie 
in the center of the focus, as in tuberculosis, 
but often outside and even isolated between 
tumor cells. He suggests that there is a lipoid 
substance created by the necrosis of dys- 
germinoma cells which causes a tissue reac- 
tion similar to that stimulated by tuberculin 
It would appear that much of the connective 
tissue in these sections is replacing areas of 
tumor necrosis and that the lymphocytic in- 
filtration is a part of the same process. The 
entire histological picture is one of an undif- 
ferentiated, highly malignant neoplasm which 
closely approximates that found in seminoma 
of the testicle. A dysgerminoma in which 
there is scant stroma and in which the lym- 
phocytic infiltration is not a prominent fea- 
ture is easily confused with large round cetl 


sarcoma. 

C*sr Rcroti. A white man, o( it jean, «' »d 
mitted to the TuLine Surgical Service of Chanty 
Hospital on July jj, 10^7, compliininp of severe 
lower abdominal pain which had been present lor i 
days lie had atwavs been in Rood health aid rad 
never consulted a physician previously. 

On close questioning he gave the following inter- 
esting history. Horn early childhood he h*J 
shielded by his parents from the pry in* eyes of hij 
brothers and sistrrs because of bis abnormal 
penitaha He knew little about these escept that hi* 
penis was small and that he urinated from a wxmw* 
behind it. At the ape of it there was a marled deep 
rning of his voice and he beptn to hate penile free 
dons. He was always popular with the pin* an'l 
went oJt a preat deaf wiih them He stated that re 
bad * "lot of passion" and that h'.v pent* remained 
rrect for long periods "f time after the si phtest con- 
tact with a female He found it necessary to Shave 
once weekly. He had rever menstruated , 

Physical elimination rr\ rated him to be • 
jo'ap.p wan of moderate height who was ml”’ t*' 11 





zG & 




^rAJS*® 0 ® 


-pss^ 1 


"fSB****** 


.Ot)ltB 


E, 8x5 



tVvatx'- during « sctoxu® K ^\ a tna)° ^ lut n 
iS"® td ,Vd oi a = u d efxne4 l a " b ^d s«® iv 

io r? a ^ cdto a b s c fo^ bct c :" i ust p °”d t op cn ' ng ’ 

sY\gW ^ q digi ^. \ v;a s l^ong prostate- - na 

r««» \ o K c frfS> i4ei ,s”te^'"°- 
SPSS'S*"”* 0l l ' ,! ' l ””' ^P“'"'vra > »' 

S <*£"$£>»?•*£ * S s 

^koS« C ^“* 

oopboxecW®>- 



*‘E * .n r ?. w ,n S s ^ 0 '' ,n B the large lobulaled left mimn tumor and the small right 
o\ary and fallopian tube, with minute secondary neoplastic deposit* on the surface of 



Hg 5 Cut lurface of the primary tumor, showing its 
lobular structure end areas of necrosis end hemorrhage 


surface of the smaller ovary consisted of tumor tissue 
in which there were many calcified areas 

The patient was readmitted on April r, 193*1, at 
which time there was no evidence of recurrence of the 
dysgerminoma A first stage plastic operation was 
performed for the correction of the hypospadias The 
patient was discharged with instructions to return 
in one month, however, he decided to retain his de- 
formity rather than submit himself for further plas- 
tic procedures 

The patient was last seen on June 15, 1940, and 
at this time a thorough examination ri veiled no 
evidences of recurrence He stated that he was in 
excellent health, had gained jo |>ounds in weight 
since his operation, and was emplojcd regularly 
During the first 6 months follow tng the removal of the 
tumor he had no penile erection, afterward, how- 
ever, there w ere occasional morning occurrences He 
was married rS months before this interview, and 
although he has an erection and attempts sexual 
relations j or 4 times w eckly, he has never been able 
to consummate intercourse because of the inability 
of the penis to assume a normal position during free 
tion On these occasions the penile engorgement 
gradually disappears after 30 or 45 minutes without 
a definite orgasm and without ejaculation Anther 
is there discharge from the vaginal onficc *t atij 
time This state of connubial frustration seems to be 
quite satisfactory to both parlies, for the patient 
reiterated his complete marital happiness and firm It 
refused to undergo further plastic procedures 
Our patient has been called a female 
pscinlohermaphnxlite because vve hate bcert 
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Fig. 6. Typical section o{ left ovarian tumor, composed 
of rather loosely arranged large round cells, with a scanty 
supporting stroma infiltrated by lymphocytes. 

Fig. 7. High power view of section from left ovarian 
tumor showing more in detail the cells with their large 
hyperchromatic nuclei and the scanty supporting stroma 
infiltrated with lymphocytes. A tendency to formation of 
acini is evident. 

Fig. 8. Low power view of section taken from right 
ovary, showing normal ovarian cortex beneath which lies 
neoplastic tissue surrounding a large deposit of calcium. 



Fig. 8. 


unable to demonstrate histologically both 
ovarian and testicular tissue and thus qualify 
him as a true hermaphrodite, a condition 
which Huggins, Cohen, and Harden could 
find reported in the literature only 15 times. 
The male characteristics can be explained by 
one of two assumptions: he may be a true 
hermaphrodite with testicles which we were 
unable to find; or this ovarian tumor may 
have elaborated the male sexual hormone. 


That the latter possibility may have been the 
case is suggested by the temporary' diminution 
in sexual powers following the removal of the 
tumor, but is discredited by the subsequent 
development of a masculine sex urge. 

SUMMARY 

1. Dysgerminoma is a potentially malig- 
nant tumor which has its origin in the mesen- 
chymal core of the ovary'. 
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2. It occurs infrequently during the first 
'.three decades of life, most characteristically 
-appearing in women with malformed or poorly 

developed genitalia. 

3. Although generally considered without 
hormonal effect, it may have some inhibitor)' 
influence upon normal female physiology. 

4. Gross pathological characteristics are its 
firm consistency, comparatively large size, 
and the homogeneous brain-like appearance 
of its cut surface. Microscopic sections show 
large round cells, which stand out distinctly, 
and scanty stroma infiltrated by lymphocytes. 

5. local extension is not uncommon, but 
metastasis to distant organs is rare. 

6. Surgical removal, followed by irradia- 
tion in those cases with metastatic extension, 
is usually effective in the treatment of these 
tumors. 

7. An example of this unusual tumor oc- 
curring in both ovaries of a pseudoherma- 
phrodite is reported. 
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USE OF SYNTHETIC, NONABSORBABLE SUTUl 
MATERIAL IN SURGERY 
Preliminary Report 

JOSEPH K. NARAT, M.D., F.A.C.S., Chicago, Illinois 


D URING the past few years there has 
i been a distinctly increased tendency 
to use nonabsorbable material for 
sutures and ligatures (1-4, 6-10, 13, 
14, 16, 17). The time-honored catgut has its 
enemies but so does the silk, and the pendu- 
lum swings from time to time in opposite di- 
rections. To an impartial observer few points 
clearly stand out in the discussion of the rela- 
tive value of both suture materials. 

Catgut acts as a foreign body and in some 
individuals is apt to cause around the sutures 
a tissue reaction in form of an accumulation of 
serum with fibrin and leucocytic infiltration 
which, combined with the liquefaction pro- 
duced in the disintegration and absorptive 
process of catgut, act as a fertile culture 
medium for bacteria. Moreover, some authors 
hold that catgut, a product derived from 
animal tissues, maj' be responsible for allergic 
reactions, although other writers consider the 
alleged antigenic properties of catgut a myth. 
Furthermore, there is uncertainty as to the 
time required for the absorption of catgut. 
Consensus is that catgut should not be used 
to suture the skin because suppuration in- 
variably develops. Finally, the cost of catgut 
is relatively high. 

On the other hand, the use of silk also has 
its limitations. The presence of infected 
wounds is considered by great many surgeons 
as a contraindication to the employment of 
silk, as sinuses may form. This statement is at 
variance with Meade and Ochsner’s conten- 
tion that the most important use of nonab- 
sorbable sutures is in the grossly contami- 
nated wounds, and with Shambaugh’s claim 
(13, 14) that the presence of silk in suppur- 
ating wounds does not delay the healing proc- 
ess. Thompson agrees with Halsted that the 
presence of fine silk in suppurating wounds 
does not seriously impede healing. According 


to a prevailing opinion, silk should not be used 
for suturing the mucous membranes of the 
gall bladder and the urinary bladder because 
the sutures may act as nidi for calculi. 
Another disadvantage of silk is that it loses its 
strength from repeated sterilizations. The use 
of silk requires a meticulous technique includ- 
ing avoidance of tight sutures, mass ligatures, 
blunt dissection, etc. The fact that silk has 
established its reputation in thyroid surgery, 
repair of severed tendons and nerves, and 
other operations requiring a refined technique 
proves the great value of nonabsorbable su- 
ture material in surgery. 

The value of cotton, linen, soft annealed 
steel alloy wire, and other nonabsorbable ma- 
terials, is known but none of them has attained 
the popularity of silk and catgut. Inasmuch 
as the two last mentioned leading suture ma- 
terials offer the aforementioned disadvan- 
tages, a search for good substitutes is justified. 

Several years ago, while developing a new 
method for the preparation of so called corro- 
sion specimens for anatomical studies, I was 
greatly impressed by the plasticity of a syn- 
thetic resin vinylite and it occurred to me that 
a derivative of this product, called vinjmn, 
could be used as a suture material. Vinyon is a 
copolymer of vinyl chloride and vinyl acetate. 
The product lends itself to processing which 
permits manufacture of yams wdth a wide 
range of tensile strengths and elastic proper- 
ties. An ever increasing use is found for them 
in various branches of the textile industry. 
What facilitates the evaluation of vinyon in 
surgery is the fact that, unlike any" other 
synthetic fiber, the tensile strength of the 
material is of the same magnitude in both the 
wet and dry stage. Furthermore, vinyon has 
ajme elasticity comparable with that of silk, 
a'unique property in synthetic fibers. The 
multifilament yam is water-resistant, is not 
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Fi|? ii left. Undyed zytor No. o implanted into a sacrospinal muscle of a rabbit. 

Specimen removed j day* later Low power magnification. Few degenerating muscle 
cells, very few polymorphonuclear leucocytes and a number of young fibroblasts 
Fig a. Same spwimen, high power magnification. Several polymorphonuclear leu- 
cocytcs: few muscle fiber* degenerating due to the compression by the suture, several 
macrophages. 

attacked by bacilli and fungi, and will not What are the advantages of zytor over silk? 
support such growth. Being thermoplastic, Zytor sutures are less reactive in tissue than 
the product cannot be autoclaved for purposes silk sutures. As far as the monofilament zj tor 
of sterilization, but immersion in grain alcohol is concerned, another advantage can be point- 
proved to meet all the requirements of asepsis ed out: here we have a noncapillary strand in 
On the present market vinyon is cheaper which there can be no movement of tissue 
than silk. A cost comparison with linen is fluids along the strand and no nidation of 
difficult because of the wide variation in sizes; bacteria. In the multifilament zytor, similar 
however, in coarse sizes, 1 50 deniers and up, to braided silk, there arc two forces of capil- 
it is about the same or slightly cheaper than larity: (a) the water uptake of each individual 
linen. fiber itself— in this respect zytor is superior to 

Another similar product, zytor, already on silk; (b) capillarity due to the small spaces 
the market, was also tested as a possible sub- between twisted or braided fibers; this eapil- 
stitute for silk. Vinyon is a polyvinyl resin; larity is identical in both zytor and silk, 
zytor, commercially known under the name As to the relative value of both types of 
“nylon,” is a polyamide resin Contrary to zytor, the multifilament type has the advan- 
vinyon, zytor can be boiled or autoclaved and tage in that knots hold better and the material 
there is no serious effect of cither procedure on is more pliable than the monofilament 
the tensile strength of the material. After The manufacturer states that the price of 
boiling 30 minutes in water, only a to 4 per the monofilament zj tor compares with dermal 
cent and after autoclaving one-half hour at sutures and the price of the multifilament 
15 pounds pressure, only 4 to 6 per cent of the zytor is approximately the same as that of 
original strength is lost Braided zytor and silk _ _ 

braided silk arc essentially alike in regard to Ianburg observed 4 cases of skin irritation 
tensile strengths Zvtor is made in two forms* in women wearing n> Ion hose. He suggests 
multifilament and monofilament, and the first that the finish or the dye of the stocking* 
is braided rather than the yam itself may be the cause 
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of dermatitis. Allergic reactions attributable 
to zytor suture material have not been ob- 
served by me. 

To appraise the value of vinyon and zytor, 
the first mentioned suture material has been 
used in St. Elizabeth’s Hospital in 30 un- 
selected, consecutive clean cases requiring 
major surgery. In the following 30 cases 
vinyon was replaced by zytor. Both groups 
did not consist of an identical material but on 
the whole were formed by similar operations 
such as appendectomy, cholecystectomy, hys- 
terectomy, oophorectomy, repair of postopera- 
tive hernias. The entire observation was con- 
fined to laparotomies. The synthetic suture 
materials have been employed for buried su- 
tures of the peritoneum and fascia and also 
for skin closure. The gauge of both materials 
was an equivalent of catgut No. 000 and o. 
Contrary' to the customary advice not to use 
nonabsorbable material for continuous su- 
tures, this mode was employed for closure of 
the peritoneum and the skin but the fascia was 
sutured with interrupted stitches. Vinyon or 
zytor respectively were also used for invagina- 
tion of the appendiceal stump, approximation 
of broad ligaments after hysterectomies, liga- 
tion of the cystic duct, etc. In no case was 
there any evidence of irritation of tissues. At 
the end of 7 to 10 days, the abdominal wounds 
were completely healed and there were no 
signs of an inflammatory reaction. Vinyon or 
zytor and catgut were never employed to- 
gether. Great attention was paid to the gentle 
handling of tissues, perfect hemostasis, clean 
dissection, avoidance of undue tension, and 
mass ligatures. 

Although clinical impressions are notably 
unreliable, the theoretical considerations and 
the limited experience with the new suture 
materials show that they have sufficient merit 
to warrant further consideration. 

SUMMARY 

Two new synthetic suture materials, vinyon 
and zytor, have been studied on 60 unselected 
and consecutive cases requiring laparotomies. 
No essential differences could be established 


between vinyon and zytor. Both are very 
pliable, can be easily and repeatedly sterilized, 
do not fray, do not suffer impairment of their 
tensile strength in a wet stage, are not attack- 
ed by pathogenic micro-organisms, are non- 
irritating to the tissues, insusceptible to the 
action of tryptic enzymes, apparently non- 
allergic, and inexpensive. All these properties 
justify the prediction that the new suture 
materials will find acceptance in surgery as 
substitutes for silk and catgut. 

Their main advantage over catgut is that of 
a nonabsorbable material in general, while the 
new products are superior to the silk (1) be- 
cause they can be repeatedly sterilized by 
autoclaving or immersion in alcohol respec- 
tively without any untoward effect on their 
tensile strength, (2) the knots hold better, and 
(3) last, but not least, the tissue reaction is 
less pronounced. 

Not enough emphasis can be laid on the 
necessity of a painstaking technique, with 
special attention to a meticulous care in gentle 
handling of tissues, perfect hemostasis and 
ligation of blood vessels without surrounding 
structures. 

Further investigations are necessary to 
establish the value of these new suture ma- 
terials in infected or contaminated wounds. 


REFERENCES 

1. Bellas, E. Ann. Surg., 1940, 112: 112. 

2. Collins, U., and Bellas, E. Tr. West. Surg. Ass., 

p. 316, 1938. 

3. Editorial. J. Am. M. Ass., 1939, 113: 1417. 

4. Elkin, D. C. Ann. Surg., 1940, 112: 280. 

5. Fanburg, S. J. J. Am. M. Ass., 1940, 115: 354. 

6 . Howes, E. L. Surg., Gynec. & Obst., 1933,' 37: 309. 

7. Idem. Am. J. Surg., 1940, 4 S: 548. 

8. Lahey, F. H. Surg. Clin. N. America, 1940, June, 

p. 76;. 

9. Lahey, F. H., and Jordan, S. M. Ann. Surg., 1928, 

87: 231. 

10. Button, H. Am. J. Surg., 1939, 45: 309. 

11. Meade, W. H., and Ochsner, A. Surgery, 1940, 7: 

485. 

12. Narat, J. K., Loef, J. A., and Narat, M. Anat. 

Record, 1936, 64: 3or. 

13. S \MEAUGH, P. Surg., Gynec. & Obst., 1937, 64: 765. 

14. S 1 amjsaugh, P,, and Dunthy, J. E. Surgery, 1937 

1 : 379- 

15. Thompson, M. Am. J. Surg., 1935, 27: 302. 

16. Whittle, A. O. Ann. Surg., 1933, 98: 662. 

17- Idem. Internat. Abstr. Surg., 1939, 69: 109. 



THE LIGAMENTUM FLAVUM: 

ITS RELATIONSHIP TO LOW BACK PAIN 

MF.RRIU. C. MF.NSOR. M.D , F.A C.S , AND FREDERICK A. FENDER, XU) , 
San Francisco, California 


T in: problem of the varied and multi- 
ple causes of low back pain has for 
many years constituted one of the 
“great unknowns” of modem medi- 
cine, yet year by year a small part of this 
interesting jig-saw puzzle has been changed 
from the indefinite to the definite gradually 
but surely forming a part of a definite design 
which some day will be complete. 

On embarking upon the research embodied 
in this paper we were of the opinion that if one 
small segment of discussion could be clarified 
a definite contribution would have been made. 
This was stimulated by the often repeated, 
but so rarely answered, simple interrogation 
"What constitutes the normal ligamentum 
flavum*" To the uninitiated this seems rather 
a far flung cry as a contribution to the etiology 
of a type of low back pain However, the vast 
amount of proved eases of sciatic pain with 
demonstrable intraspinal pathology giving rise 
to pressure symptoms resulting either from 
changes of the ligamentum flavum, posterior 
protrusion of the intervertebral disc or both, 
has demonstrated the importance of the liga- 
mentum flavum in the low back syndrome. 

The structure was first noted to have patho- 
logical possibilities by Kbberg in iqi 4 It was 
not, however, until Townc and Reichert in 
1931, showed that the ligamentum flavum 
might cause pressure upon nerve roots that its 
surgical significance was established These 
authors attributed the condition to hyper- 
trophy of the normal ligament, and this ex- 
planation was accepted by other investigators 
until recently Attention was directed solely 
to size and relationship to the adjacent nerve 
roots as an explanation of its importance, and 
increase in size was assumed to be a simple 
hypertrophs of a normal structure The que*- 
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tion that crossed the minds of many has been: 
“Just what is the average normal and when 
may thcligamcnt be said to be hypertrophied’" 

It was this apparently simple question that 
caused Spurling and Rogers (u) first to at- 
tempt to establish by actual measurementwhat 
the “normal” size might be. 

The ligament was also studied, measured, 
and described in comprehensive reports by 
Abbott in 1936 and 193S (t, 2), Ilrown in 1937 
and 1938 (3, 4I, Naflziger and co-workers in 
1938, and Horwitz in 1939 

Our objection to all this painstaking ante- 
cedent work is that the material was obtained 
from fixed cadavers and therefore did not 
establish a base line to which the normal and 
the abnormal could be compared, macroscopi- 
cally and microscopically under analogous 
conditions to those found in the living patient 

The primary endeavor in our work there- 
fore was to obtain fresh surgical specimens, to 
measure them under a standard technique, 
and to study them microscopically with stand- 
ard methods of fixation and staining This re- 
search was started in 1939, and while still in 
progress, Dockcrty and Love from the Ma>o 
Clinic in March, 1940, reported their result* 
of measurements and microscopic findings in a 
series of so ligaments removed at operation 
for sciatica and backache 

Although, as we shall attempt to show, we 
do not attach much significance to the mea* 
urements given, our finding* and conclusion* 
from a histopathological standpoint strike a 
dose parallelism 

As a result of this search for the “simple 
normal” it has been proved to our satisfaction 
that the «o called “hypertrophy” of the liga- 
mentum flavum docs not represent an increase 
in size of the normal tissue, but rather a defi- 
nite pathological change in the constituent 
elements of the tissue with a "substitution 
fibrosis" of varying degrees and amounts re* 
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Fig * Dissected specimen of ligamentum flavum from 
the level 4 to 5 lumbar 4, View from laterally, b, view 
from caudal margin, c, view as from within spinal canal 


were suspected of causing backache and 
whether they were related to a herniated inter- 
vertebral disc. 

As a basis for microscopic comparison, cada- 
ver specimens at various age groups, without 
known history of back trauma, were used. 

Specimens studied were removed from cases 
of “congenital low back'’, vertebral disease, 
“kissing spine,” “trigger-point” pain in post- 
traumatic low back disability without intra- 
spinal protrusion, Microscopic sections were 
studied by differential staining methods, in- 
cluding hematoxylin and eosin, Mallory’s 
connective tissue stain, Weigert’s and van 
Gicsen’s. More than 400 sections were ex- 
amined. It was found that selective stains 
for elastic fibers, especially the van Giesen, 
gave the most information 

FALLACIES OF MEASUREMENT 

A brief survey of the anatomy of the liga- 
mentum flavum will demonstrate the ease 
with which errors of measurement can be 
made This structure is a saddle shaped mass 
of connective tissue, light yellow in color and 
tough in consistency It bridges the space 
between the laminae, extending laterally to 
blend with the capsules of the lateral articula- 
tions, assuming its greatest thickness dorsally, 
mesially, and thinning out laterally in both 
directions 

It is apparent that, in order to obtain any 
standard of comparison, measurements must 
be made in analogous locations, as variations 
in thickness may be as high as a hundred per 
cent in the same specimen Due to the elas- 
ticity of the structure, the degree of tension 
placed on the ligament is equally important. 
Our measurements were carried out with a 
micrometer with a constant bearing area and 
tension at a specified selected site Fragments 


were discarded in which the planes could not 
be accurately orientated. It was found that 
specimens varied to such a degree with the 
size and development of the individual that 
no accurate generalization could be made as 
to the responsibility for symptoms from this 
factor. Moreover, of our two thickest speci- 
mens, both found in conjunction with herni- 
ation of a portion of the intervertebral carti- 
lage in heavy, well developed young individ- 
uals, one specimen was normal histologically, 
according to our criteria, and one abnormal 

It is our conclusion, relative to macroscopic 
appearance, that the “normal” varies with 
the age, weight, physical development of the 
individual and the anatomical location of the 
ligament. Postural curves and spinal archi- 
tectural deviations from the normal, with the 
presence of congenital anomalies, contribute 
to the variation. 

It is not the size of the ligament alone, but 
the interrelationship of these factors, with or 
without pathological changes in the ligament 
that determines whether, in any particular 
case, the ligament is a causative factor for 
symptoms. 

A typical example of the interrelationship 
of these factors (L. M. f case 22 in series) nas 
recently seen by one of us (M. C. M.). This 
patient had a moderate flexion injury to his 
lumbar spine one year previously followed by 
recurrent low lumbar backache with radiation 
of pain down one or both legs on effort. 
Although the pain was of sciatic type there 
were no sensory changes and no asymmetry 
of his reflexes. There was demonstrable roent- 
genological!}’ a congenital anomaly of the 
articular facets of the third lumbar vertebra 
allowing the inferior articulations on both 
sides to be deviated toward the midline due to 
rotary changes in the isthmus 

Temporary relief only could be obtained bv 
leg traction and a flexion plaster. Spinal punc- 
ture demonstrated a complete block below the 
level of the second lumbar and this was con- 
firmed by air and lipiodol myelography. 

At laminectomy a complete block was found 
due to the combination of the bony anomaly, a 
complete rupture of the third lumbar inter- 
vertebral disc, and the ligamentum flavum. It 
is certain that any of these factors taken sep- 
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seem to be little room for other tissue. When 
contiguous selections arc otherwise stained, 
however, the relative importance of other 
connective tissue elements is apparent. Nor 
are the fibrocytes uniformly distributed 
through the sectioned ligament. They tend to 
be most prominent at the periphery (in all 
planes). 

The yellow clastic fibers stream through the 
sections in broad, interlacing bands, inter- 
spersed in a definite wavy arrangement by 
collagen fibers through which an occasional 
blood vessel is seen. Tibrocvtes are uncom- 
mon except at the margins of the ligament. 

Toward the periphery ol the normal liga- 
ment the_ orderly arrangement of the lamina- 
tions is disrupted. The design is less compact, 
fibrocytes are more numerous, especially near 
the osseous attachment, some fatty tissue is 
present, and blood Vessels are more in evi- 
dence. These blood vCSseo are thick walled. 

The decision as to what is "normal” and 
wha{ is "abnormal” among our specimens has 
been difficult.. We have. .noted a variation in 
grade of ilKmtfmality from what we term a 
very slight fibrosis to marked fibrosis. 

These abnormal findings are characterized 
by a progressive loss of the regular pattern 
with a break-up of the laminations of the 
clastic fibers and replacement in varying de- 
grees by collagen fibers. The elastic fibers are 
sometimes fibrillatcd, broken in small clumps, 
or replaced by the collagen clement. Grada- 
tions of change have occurred from slight dis- 
ruption of the normal architecture to almost 
complete substitution by collagen. 

ANAIASIS OF RELATIONSHIP OF PATHO- 
LOGICAL LIGAMENT TO BACK PAIN 

In cases with sciatica and evidence of nerve 
root irritation wc have found no constant 
relationship between histopathological changes 
in the ligament and the symptom complex. 
Both in cases of proved dislocation of the 
intervertebral disc and those in which the 
ligament was felt to be the responsible factor, 
the microscopic findings have varied from 
normal to moderately advanced fibrosis In- 
deed, in at least one case in which a normal 
ligament, microscopically, had been removed, 
there resulted a complete alleviation of symp- 


toms. This leads us to reiterate, it is not 
necessarily the size or pathological changes in 
the ligament, but rather its relationship in the 
particular individual, that betokens its clinical 
importance in this type of case. 

LIC VMENTS REMOVED FOR CAUSES 
OTHER THAN SCIATICA 

In this series wc found some of our most 
extensive fibrosis. In those cases in which a 
spinal fusion was performed, unfortunately, 
wc shall be unable to determine what signifi- 
cance the demonstrable change in the liga- 
mentum flavum might have had However, 
the 3 cases in which the ligament was removed 
together with the interspinous ligament for 
"trigger point” pain, have resulted in com- 
plete alleviation of symptoms We have pre- 
viously speculated as to the relationship of 
these pathological changes in the yellow liga- 
ment to localized chronic back pain following 
trauma. As opportunities present themselves, 
we expect to make further observations upon 
this matter. 

It seems prudent to call to the attention of 
other investigators that we believe that de- 
generative factors of age and use enter into the 
pathological picture of this structure as it does 
in other tissues. To illustrate this point, one 
of our scries was a man of 65 years In this 
case, sections showed replacement of the elas- 
tic fibers by collagen elements to the extent of 
about 90 per cent In this patient surgery 
instituted for a demonstrable intraspinal block 
was not followed by relief of pain in the back. 

CONCLUSIONS 

1. Size and thickness of the ligamentum 
flavum alone are unimportant as possible eti- 
ological factors in back pain and sciatica, un- 
less changed by trauma or disease, or causing 
pressure symptoms in combination with skel- 
etal and/or nuclear changes 

2 . Measurements are unreliable due to tech- 
nical factors which prevent the establishment 
of any fixed standards Size and thickness 
varies with age, anatomical and pathological 
structural changes, and location in the indi- 
vidual case 

3. The ligamentum flavum reacts to dis- 
ease or trauma by the loss of the normal archi- 
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TIIE MECHANISM OF URETERAL OBSTRUCTION IN 
PROLAPSE OF THE UTERUS 


FREDERICK I.IEBEKTUU, M.I), .nJ LESTER FR4KKENTIML, J f „ M.D.,rACS, 
Chicago, Illinois 


I N 1847 Virchow was the first to call atten- 
tion to the fact that complete prolapse of 
the uterus was frequently accompanied 
by hydrouretcr and hydronephrosis. Sub- 
sequently, Frocrich, quoted by Brettaucr and 
Rubin, report ed a case of prolapse of the uterus 
with fingerwidc dilatation of the ureters He 
believed that the ureteral dilatation was due 
to a stasis in the bladder caused by a kinking 
of the urethra. 

In 1907, Halban and Tandler earned out 
careful topographic studies on 23 cadavers 
with prolapse of the uterus In (5 of these the 
ureters were dilated. They called attention to 
the fact that the entire ureter was dilated ex- 
cept the distal portion near the bladder. The 
dividing line between the dilated and undilated 
portion of the ureter corresponded with the 
edge of the levator muscle which forms the 
lateral border of the hiatus genitalis, or genital 
rupture ring through which the prolapse of the 
uterus and of the urinary bladder occurs As 
a result of the descent of these organs through 
this ring, the ureter is pressed against the edge 
of the levator muscle and occluded by com- 
pression 

Brettaucr and Rubin in 1923, following a 
careful review of the literature, felt that the 
mechanism of ureteral occlusion in prolapse of 
the uterus might be explained in one of the 
following ways: (1) Unking of the urethra and 
stasis in the cystoccle (hourglass formation of 
the bladder), (2) intramural stretching in the 
bladder wall with stenosis; (3) compression of 
the ureters outside of the bladder ’Diey- also 
mentioned that the uterine artery might play 
a role in compressing the ureter 
Schmitz and Laibe in 1929 studied the 
changes in the upper urinary tract in prolapse 
of the uterus They came to the conclusion 
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that the hydrouretcr and hydronephrosis in 
procidentia are caused by a combined torsion, 
kinking, ahd edema of the ureter in its vesical 
portion. 

Wallingford in 1 939 suggested that the uter- 
ine artery in prolapse formed a sling over the 
ureter and produced a compression of the lat- 
ter when the uterus descended 

Maher and Wosika in 1939 reported that 
prolapse of the uterus is frequently accompa- 
nied by a hypertension. In 97 cases of proci- 
dentia studied by them, hypertension occurred 
in 74, or 76 per cent. They ascribed the hyper- 
tension to hydronephrotic changes in the kid- 
neys and stated that “while the exact mecha- 
nism of ureteral compression does not seem 
entirely clear, obstruction is consistent with 
complete prolapse." In fact these authors in 
making their intravenous urograms used the 
compression effect of pulling the prolapsed 
uterus downward instead of the conventional 
abdominal compression 

From these studies it is clear that although 
numerous theories have been advanced as to 
the manner in which the ureters may become 
occluded in procidentia, proof of the exact 
mechanism has not heretofore been given. It 
is, therefore, the purpose of this paper to pre- 
sent a new mechanism and to demonstrate it 
upon the living subject by roentgenographic 
means. 

In order to appreciate the manner in which 
the ureter may become occluded it is necessary' 
to review the fundamental topography of the 
ureter in the female pelvis. From its origin at 
the ureteropelvic juncture the abdominal ure- 
ter courses downward in back of the posterior 
parietal peritoneum, to which it is more or less 
loosely attached As it dips down into the 
pelvis over the linea innominata, it crosses the 
external iliac vessels It then courses down- 
ward, forward, and medially' through the broad 
ligament, lateral to and at a varying distance 
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Fig. i. Second degree prolapse of the uterus. Roentgeno- 
gram with ureter catheters in place and the uterus pulled 
downward. The left ureter shows an acute downward 
angulation. 

from the cervix uteri. After a short interval it 
enters the wall of the urinary bladder. 

The course of the abdominal ureter is best 
observed through the routine lumbar kidney 
incision. As the parietal peritoneum is stripped 
forward from the posterior abdominal wall, 
the ureter, which is loosely attached to the 
peritoneum, moves forward with it. 

The pelvic ureter, however, is best ap- 
proached through a laparotomy for the pur- 
pose of topographic study. As it crosses over 
the external iliac vessels in descending into the 
pelvis, it is covered only by the pelvic perito- 
neum. It is freely movable at this point and 
is easily located by palpating the pulsation in 
the iliac artery. If the overlying peritoneum is 
then incised, thus exposing the artery for a 
short distance, the ureter will be seen crossing 
it. The ureter may then be lifted out of its bed 
and dissected free in a downward direction, 
with ease, until the broad ligament, in which 
the ureter lies firmly imbedded, is reached. 
During its course through the broad ligament 
the uterine artery crosses above the ureter — 
occasionally it may cross below it. 

Clt, therefore, becomes evident that the ure- 
ter has three fixed points of attachment: (1) at 
its origin from the renal pelvis, (2) during its 
course through the broad ligament, and (3) at 



Fig. 2. Third degree prolapse of the uterus. Roentgeno- 
gram with ureter catheters in place and the uterus pulled 
downward. There is a deep downward angulation of the 
left catheter which has also been pulled down out of the 
upper ureter. 

its entrance into the wall of the urinary blad- 
der. Elsewhere it is more or less freely mov- 
able. Whereas a huge retroperitoneal or renal 
tumor may dislocate the upper ureter even 
beyond the midline without causing an appre- 
ciable ureteral compression, a tubo-ovarian 
abscess which points into the broad ligament 
or an intraligamentary fibroid may cause seri- 
ous ureteral obstruction. 

The broad ligament, in which the ureter lies 
so firmly imbedded, also plays an important 
role in supporting the uterus under normal 
conditions. Mengert in 1936 carried out a very 
careful study on the cadaver to determine the 
exact structures which support the uterus, and 
how impairment of these structures leads to 
procidentia. He placed each cadaver on its 
back on a table in a horizontal position. With 
the aid of tenaculum, a cord was attached to 
the cervix and carried over a pulley' at the foot 
of the table, where a 1 kilogram weight was 
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Fig, 3. Third degree prolapse of tie u term Rocntgeno- 
gram with ureter catheters in place and the uterus pulled 
downward There is a deep downward angulation of the 
left ureter The ape* of the kink descends down through 
the pelvic outlet 

fastened to the cord. In this manner a hori- 
zontal pull of 1 kilogram was exerted on the 
cervix. He then opened the abdomen and di- 
vided various structures adjacent to the uterus. 
When the infundibulopelvic ligaments, the 


round ligaments, and the upper third of the 
broad ligaments were divided, no descent of 
the uterus occurred. But when he divided 
the lower two thirds of the broad ligaments, 
considerable descent followed. When the para- 
vaginal tissues on both sides were divided, 
complete prolapse was accomplished. The sup- 
porting structures according to Mengert are 
fibrous tissues which extend laterally in a 
broad band from the lateral aspect of the cer- 
\ ix and lower portion of the corpus, to attach 
to the fascias at the pelvic brim A similar 
band of fibrous tissue likewise extends laterally 
from cither side of the vagina to the brim 0/ 
the pelvis. The fibrous tissues in the lower 
part of the broad ligament hare also been de- 
scribed as a dense band which is known as 
Mackenrodt’s ligament. 

In summarizing these findings it is seen that 
a dense band of fibrous tissue lies in the lower 
two thirds of the broad ligament between its 
peritoneal coverings. This band extends later- 
ally from the cervix and lower portion of 
the corpus to the pelvic brim. The ureter in 
its course through the broad ligament lies 
firmly imbedded in this portion of the broad 
ligament 
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It is, therefore, our opinion that when pro- 
lapse of the uterus occurs, the broad ligament, 
with its contained fibrous tissues, forms a sling 
which pulls the ureter downward and produces 
a ki nkin g as well as a compression of the latter. 

If this is the case, this mechanism should be 
readily demonstrable in procidentia on the liv- 
ing subject by roentgenographic means. 

Ten patients with prolapse of the uterus 
were selected for this study. Roentgenographic 
studies of the ureters were carried out with the 
uterus in the normal position and after it had 
been pulled down with a tenaculum attached 
to the cervix. At first an attempt was made to 
demonstrate the lower ureter by intravenous 
urography and then by retrograde pyeloure- 
terography; but both of these methods proved 
unsatisfactory because the lower ureter failed 
to show when the uterus was pulled downward, 
probably because the dye was driven away 
from this region by the kinking and stretching 
of the ureters. 1 

It was, therefore, decided to delineate the 
course of the ureters by inserting thin, soft, 
radio-opaque catheters to the renal pelves and 
to take roentgenograms with the uterus in the 
normal position, and after it had been pulled 
downward. At first anteroposterior, lateral, 
and oblique views were taken. But since it 
soon became evident that the anteroposterior 
exposure best showed the changes in the course 
of the ureter, and since the additional views did 
not give any further information, we decided 
to confine ourselves to the former. 

As was to be expected, when the uterus was 
pulled downward, the changes in the ureters 
varied from a short, acute, downward kink to 
a wide, sweeping downward curve, which car- 
ried the ureter down out of the pelvic outlet. 
In fact, in one case this downward sweep was 
so pronounced that the tips of the catheters 
were pulled down in the ureters for a consider- 
able distance. These changes were most pro- 
nounced in the cases of complete prolapse, and 
they were either unilateral or bilateral. Occa- 
sionally they were absent. Such an absence of 
the kinking of the ureter on one or both sides 
may be explained in the following manner: 

l This undoubtedly explains why the exact mechanism of ureteral ob- 
struc ion in uterine prolapse has not been demonstrated previously in 
any of hundreds of roentgenographic studies which have undoubtedly 
been made in such cases in the past. 


The very disintegration and relaxation of the 
fibrous bands in the broad ligament which con- 
tribute to prolapse of the uterus may have 
progressed to such an extent that these struc- 
tures are no longer sufficiently intact to form a 
sling over the ureter when the uterus descends. 
More specifically the findings when the uterus 
was pulled down in the 10 cases studied were : 

In 3 cases of first degree prolapse: 2 cases 
showed no alteration in the course of the ure- 
ter; in 1 there was a short, acute, downward 
angulation of the left ureter. 

In 3 cases of second degree prolapse: there 
was no alteration in the course of the ureters 
in 1 case; the lower ureters descended (by 
stretching) but no angulation was seen in 1 
case; there was a slight downward angulation 
of the left ureter in x case (Fig. 1). 

In 4 cases of the third degree prolapse: there 
was an acute deep downward angulation of the 
left ureter in 2 cases, which was so deep in 1 
instance that the apex of the kink descended 
out of the pelvis (Figs. 2 and 3) ; in x case there 
was a shallow, sharp, downward angulation of 
both ureters (Fig. 4); in 1 case there was a 
deep, sweeping downward looping of both ure- 
ters which descended well out of the pelvis. As 
a result, the ureter catheters were pulled down 
out of the upper ureters (Fig. 5). 

SUMMARY 

1. It has long been known that complete 
prolapse of the uterus is frequently accompa- 
nied by ureteral obstruction, which may lead 
to a dilatation of the ureters and renal pelves. 

2. Although numerous theories have been 
offered as to the manner in which this obstruc- 
tion is produced, the exact mechanism has not 
previously been demonstrated. 

3. On the basis of topographic anatomical 
studies, a new mechanism is suggested. The 
broad ligament with its contained fibrous 
bands, which are attached laterally to the fas- 
cias at the pelvic brim and medially to the 
cervix and corpus uteri, forms a sling over the 
ureter and pulls it downward when the uterus 
descends. This produces a marked downward 
kinking of the ureter. 

4. This downward kinking of the ureter is 
readily demonstrable on the living subject by 
radiographic means. 
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intussusception in adults 

A Consideration of Therapeutic Measures and a Case Report 


HOWARD G. NICHOLS, i\ 

I NTUSSUSCEPTION’ is preponderantly 
an affliction of infancy and early child- 
hood with 73 per cent of the cases occur- 
ring in individuals under 2 years of age 
(21, 30); the disorder is relatively uncommon 
among adults but it is always critical and may 
afflict an individual of any age. 

The intussusception of infancy is usually 
idiopathic, and while in adults it may likewise 
be idiopathic it usually, about 70 per cent of 
the cases (30), is associated with the presence 
of a tumor, a diverticulum, or an ulcer. In a 
group of 300 adult cases of intussusception 
analyzed by Eliot and Corscaden, one-third 
was due to tumors of which 60 per cent were 
benign. Martin and Love report intussuscep- 
tion following trauma and state that 4 other 
such cases have been recorded A number of 
cases involving the sites of gastric and intesti- 
nal anastomoses have also been reported (7, 
10), as have several instances of primary in- 
tussusception of the appendix (29). _ 
Christopher stated in 1936 that, since Eliot 
and Corscaden's paper of 1911, 43 cases of 
adult intussusception due to benign tumors 
and 16 cases due to malignant tumors had 
been reported These consist 0/ the following 
varieties; of the benign group there were 
lipoma, 1 r cases, adenoma, 9 cases, fibroma, 9 
cases; polypi, 5 cases, papilloma, 2 cases, 
myxoma, 2 cases, leiomyoma, 1 case, carcinoid 
tumor, 1 case.enterocystoma, r case, adenoma 
of accessory pancreases, 2 cases of the malig- 
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nant group there were carcinoma, ro cases; 
and sarcoma, 6 cases. 

Christopher also stated that “twenty-five 
cases of intussusception in adults have been 
reported in which no tumor was found or at 
least described ” He added one more case to 
this group and also one case to the tumor 
group. In the 3 years since his paper some- 
what over two hundred reports concerning 
adult intussusception have been published in 
the world literature Excluding those asso- 
ciated with concurrent abnormab'ties, only 14 
idiopathic adult cases have been presented in 
the English literature during this period (4, 5, 
6, u, 15, 35, 32, 33) In this group 3 were 
proved by examination after resection and x 
was proved by postmortem examination; all 
the others were carefully inspected and pal- 
pated for evidence of causative pathology and 
none was found. The present paper describes 
an additional case belonging to the idiopathic 
group This case occurred in the author’s 
practice, and an account of it is presented in 
the appended report. 

Intussusception of the gastrointestinal tract 
may occur at any point between the stomach 
and the rectum Inasmuch as tumors are 
more common in the large bowel it is not sur- 
prising to find that the latter is more often the 
site of involvement in adults than is any other 
portion of the gastrointestinal tract 
The direction of the intussusception is 
nearly always descending Lockhart-Mum- 
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mery states that, “retrograde intussuscep- 
tions do occur but only during death, or as a 
result of asphyxia; they are not met in prac- 
tice.” Rosenblum writes, “ascending or retro- 
grade intussusception occurs, probably, only 
just before death or at the time of death.” 
Nevertheless, several such cases occurring dur- 
ing life have been reported in the last four 
years (9, 12, 15, 19). Moreover, a. number of 
retrograde intussusceptions involving anasto- 
moses have been recorded (7). 

TREATMENT 

Intussusception is a form of strangulation 
obstruction, the therapeutic approach to which 
involves the following considerations: (a) re- 
duction, thereby relieving the obstruction and 
the circulatory impairment; (b) evaluation 
and disposition of the involved segment of 
bowel; (c) correction of possible etiological 
factors. 

In common with other forms of strangula- 
tion obstruction, early diagnosis and treat- 
ment are prerequisites to successful treatment, 
though it is agreed that subacute and chronic 
cases may occur, and that, occasionally, a case 
may recover spontaneously by self-reduction 
or by sloughing the gangrenous segment and 
establishing an autoanastomosis. In contrast 
to other forms of bowel strangulation it is to 
be noted that this form may occur without 
localized tenderness or muscle spasm owing 
to the fact that the strangulated segment, the 
intussusceptum, is ensheathed by the intus- 
suscipiens which thereby protects the parietal 
peritoneum from irritation. Appreciation of 
this fact is of importance and especially so in 
the early diagnosis of the disease. 

Reduction. Two methods of reduction may 
be considered: (1) indirect manipulation by 
administration of enemas, and (2) manipula- 
tion through an abdominal incision. The 
former method is applicable only in instances 
of colocolic and ileocecal intussusception as it 
consists in an attempt to force back the in- 
tussusceptum by building up a head of pres- 
sure against it through the administration of 
air or fluid enemas. Besides being limited in 
application this type of treatment is redundant 
with potential dangers and is more appro- 
priately applied in the treatment of the condi- 


tion in infants and children. Indeed, the really 
enthusiastic proponents of this form of treat- 
ment seem to have attained their success in 
the infancy and childhood age groups. Hips- 
ley, whose report is notable, has demonstrated 
that it is a meritorious therapeutic measure in 
skilled hands. He states that he has success- 
fully reduced 65 of 100 consecutive cases with 
a mortality of only 5 per cent for the entire 
group. Admirable as these results are, it 
should be realized that not many surgeons 
have had extensive experience in treating such 
cases, and consequently are not in a position 
to acquire the proficiency of judgment which 
will permit them to recognize readily the cases 
of incomplete reduction. Furthermore, in in- 
fants and children the intussusception is usu- 
ally uncomplicated by other pathological con- 
ditions, whereas in adults the reverse is true 
and operative procedures are commonly neces- 
sary to eradicate the causative pathological 
process. Obviously, hydrostatic treatment 
does not permit the removal of a tumor or a 
diverticulum nor does it permit recognition of 
nonviable bowel. Injudiciously applied hydro- 
static pressure may cause perforation of the 
bowel if exerted against a devitalized bowel 
wall, and especially so in one involved by 
tumor. 

Retrograde intussusceptions, though rare, 
do occur and usually are not recognized pre- 
operatively. In these instances the adminis- 
tration of enemas would certainly be con- 
traindicated. Moreover, a seriously sick pa- 
tient who may ultimately have to come to 
operation would not be improved as a surgical 
risk if treated previously by colonic distention. 

The use of barium enemas under fluoro- 
scopic control as a diagnostic aid, on the other 
hand, is often indicated for it enables one to 
ascertain the position of the lesion and it may 
even identify the intussusception. An abdom- 
inal roentgen film without the administration 
of contrast media, can and should be taken in 
all suspected cases, for, as recently pointed out 
by Schatzki, the roentgenological diagnosis of 
intussusception can often be made on the 
basis of this alone. 

Manipulation through an abdominal incision. 
The first maneuver which is usually employed 
in manual reduction is the application of 
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manual pressure over the apex of the intussus- 
ceptum with coincident light traction on the 
proximal free bowel. It is essential that such a 
procedure should be executed with gentleness 
for overzealous efforts may result in tearing 
the bowel or mesentery which, because of 
edema and impairment of circulation, is ab- 
normally susceptible to the trauma of trac- 
tion. Frequently an appreciable degree of 
edema is present in the proximal portion of the 
intussusception and may cause sufficient con- 
striction to make withdrawal of the intussus- 
ceptum difficult or impossible. One may at- 
tempt to overcome such a condition by com- 
pressing the mass at the point of constriction, 
thereby squeezing out some of the edema fluid 
into the adjacent tissues. Sometimes it is 
possible to insert a finger gradually between 
the intussuscipiens and intussusceptura and 
dilate the neck of the passage; in addition, a 
finger tip so introduced may be hooked into 
the wall of the intussusceptnm, thus permit- 
ting light traction distal to the constricted 
point. In the case reported in this paper the 
intussusceptum was spirally twisted and re- 
duction was accomplished only after a finger 
had been inserted as above described and 
manipulated in a manner paitially to unwind 
the spiral formation; approximately 2 inches 
could be unwound at once and tiffs portion 
was then easily withdrawn, following which 
further unwinding and withdrawal was possi- 
ble. By these alternate manipulations reduc- 
tion of about 12 inches of bowel was accom- 
plished and then the remainder of the in- 
vaginated loop was easily withdrawn 

Management oj irreducible intussusception 
Occasionally the neck of the invagination is 
so tight that the above manipulations are 
ineffective and under these conditions it may 
be incised with scissors just as one performs a 
dorsal slit for phimosis This procedure is 
advocated by Brown. It will frequently re- 
lease the incarcerated segment which may 
then be drawn out. The incision is best made 
on the antimesenteric side of the bowel, ana 
following reduction the incision is closed by a 
double row of sutures. . 

The Jesset operation has also been advised 
for the treatment of irreducible intussuscep- 
tion (28). This operation consists of incising 


the intussuscipiens and from within its lumen 
amputating the intussusceptura as high as 
possible. An operation of this character may 
permit the correction of the deformity but 
exposes the patient to the danger of peritonitis 
as it requires a large incision in the bowel wall 
and involves a considerable amount of manip- 
ulation by instruments and hands in contact 
with intestinal mucosa Contamination of the 
peritoneum under such conditions is almost 
unavoidable. Consequently, the operation 
must be regarded as likely to be unsatisfactory 
and fraught with danger. 

A very satisfactory procedure to which one 
may resort is fixation of the intussusception 
in situ with interrupted sutures about its neck 
and sidetracking it by means of a lateral 
anastomosis, the success of which depends 
upon the relief of the obstruction, and also 
upon the protection of the peritoneum by the 
suable wall of the intussuscipiens. Frequently 
the intussusceptum sloughs off and is passed 
spontaneously through the rectum. The fol- 
lowing reports exemplify the rationale of such 
treatment. 

Kingsford reported the case of a 46 year old 
man in which, owing to the critical condition 
of the patient, he limited the operative pro- 
cedure to a lateral anastomosis between the 
ileum and transverse colon Sit days later 18 
inches of necrotic bowel was passed by rectum. 
The patient recovered Montgomery and 
Mussil reported 2 similar cases in infants 
Recovery followed, though no slough was 
passed 

Bockoven, Thompson, and Mayo have each 
reported cases in which the diagnosis was 
missed, no operation was performed, and spon- 
taneous recovery was accompanied by the 
passage of the sloughed bowel segment. 

Pryde reported the spontaneous passage of 6 
inches of intussuscepted small bowel in a post 
partum patient who was discharged appar- 
ently well 14 days later. However, 2 weeks 
later the patient was operated on because of a 
recurrence of symptoms An obstruction due to 
inflammatory reaction at the site of the auto- 
anastomosis was found. Resection and end-to- 
end anastomosis was then done, and the pa- 
tient recovered. This case is illustrative of the 
wisdom of the advice of Eliot and Corscaden 
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These authors reivewed 43 cases in which the 
necrotic bowel passed spontaneously per rec- 
tum; in some of the cases lateral anastomosis 
alone had been performed and in the remainder 
no operation had been done. They concluded 
that, “in cases cured by sloughing although 
temporary relief is usually afforded bv nature’s 
method, yet within 18 months, and usually 
much earlier, secondary obstruction develops 
from cicatricial contraction at the point of the 
original invagination, and is rapidly fatal. 
Such an unfortunate termination appears so 
common that after the subsidence of the ab- 
dominal symptoms associated with the dis- 
charge of the slough in these neglected cases, 
the writer suggests the advisability of provid- 
ing against the contingency of subsequent ob- 
struction by establishing a lateral anastomosis 
between the intestinal canal on either side of 
the invagination.” 

This opinion is well substantiated by the 
experimental work of Montgomery and Mus- 
sil, who created artificial intussusception in 25 
dogs. In xx of the dogs they also created a 
short circuiting anastomosis. The 11 dogs 
with the anastomoses lived and remained well, 
but when killed and examined 60 days later 
they all presented cicatricial contractures at 
the site of the sloughed invagination. Of the 
14 dogs without anastomoses 2 died from 
hemorrhage 2 days after operation, 2 died 
from acute obstruction within 5 days, 1 
showed no evidence of obstruction either ante- 
mortem or postmortem, and 9 dogs lived an 
average of 34 days before dying of chronic 
bowel obstruction. 

From this evidence it may be deduced that 
an irreducible intussusception can be safely 
left within the abdomen provided the im- 
mediate obstruction is relieved and the even- 
tual cicatricial stenosis at the site of the 
sloughed invagination is provided for. This 
may be done by a short circuiting anastomosis 
or, in certain poor risk cases, by a colostomy 
or ileostomy as a first stage procedure with 
subsequent short circuiting or resection of the 
stenosed area of colon. Such a solution to a 
difficult problem has a great deal of appeal, 
for it is an acceptable method whereby the 
surgeon may shunt an acutely ill patient 
around the dangers of a resection. It is espe- 


cially valuable -when dealing with infants and 
children in whom resection is so often fatal. 

Management of prolapsed sigmoidal intussus- 
ception. The fact that some sigmoidal intus- 
susceptions prolapse through the anus renders 
them unique and makes possible a special 
operative approach to the problem of disposal 
of the affected bowel. The method to be used 
is similar to that employed in the rubber band 
treatment of rectal prolapse as advocated by 
Reid. Wangensteen (31) and Bayard each 
reported a case successfully treated by the 
application of a rubber band in such a manner 
that the prolapsed sigmoidal intussusception 
sloughed off at its neck. 

The technique used in these cases in general 
was as follows: Under spinal anesthesia with 
the patient in a steep Trendelenburg position, 
a firm rubber tube approximately 1 inch in 
diameter was passed through the lumen of the 
invaginated and prolapsed sigmoid to a level 
several inches beyond the point of involve- 
ment; a tight rubber band was then slipped up 
over the invaginated sigmoid to the level of 
origin of the invagination. The intussuscepted 
sigmoid eventually sloughed off due to the 
constriction of the bowel -wall between the rub- 
ber band and rubber tube and an auto- 
anastomosis was established. In Bayard’s case 
the band was placed about 5 inches above the 
level of the anus, and the slough came away on 
the ninth day. Wangensteen reported sepa- 
ration of the slough on the fifteenth day and 
noted that it occurred at a point about 1 inch 
above the level of the constriction. Bayard’s 
case was symptom-free 1 year later and at that 
time showed no evidence of stricture of the 
rectum. If stricture should develop following 
this type of operation, it would be fortunately 
at a point amenable to dilatation. It has been 
suggested by Wangensteen that gas gangrene 
antitoxin be given prophylactically in such 
cases. 

The above procedure appears to offer a 
rather simple method whereby intra-abdom- 
inal resection may be avoided in patients with 
sigmoidal intussusception with prolapse, which 
are irreducible or nonviable, or both. It is 
essential that the surgeon be able to reach the 
neck of the invagination and he must be cer- 
tain that no loops of small bowel have become 
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insinuated between its wails if the manipula- 
tion described is to be carried out with com- 
plete safety. Laparotomy might well comple- 
ment this operation, for by it, one could better 
evaluate the magnitude of the lesion, locate 
more accurately the point for constriction, and 
be assured that no loops of small bowel are 
involved in the process. 

Resection. If . resection becomes imperative 
because of coexisting pathological process, the 
surgeon must decide whether a one stage or 
two stage procedure is indicated. In fact, the 
principles governing bowel resection in general 
should be closely adhered to 

Prophylactic measures. If reduction has 
been accomplished and examination of the gut 
shows no presenting pathological condition, 
there remains only the consideration of the 
means of preventing recurrence. In ileocecal 
involvement, the surgeon may perform a ccco- 
pexy or may suture a short section of ileum to 
the lateral wall of the cecum in an attempt to 
effect a mooring of the bowel Bayard, in a 
paper dealing with intussusception of the sig- 
moid, which he states is the most common site 
of chronic intussusception, describes the fol- 
lowing procedures for the prevention of re- 
currences' (a) plication of an excessively re- 
dundant mesentery; (b) suture of the longi- 
tudinal striae to the psoas fascia, (c) elevation 
of the pelvic peritoneal floor and obliteration 
of the pouch of Douglas by placing fascia lata 
strips across and beneath the peritoneum and 
attaching them to the pelvic brim on either 
side These measures may be worth-while if 
no tumor is present If, however, tumor is 
present, which is usually the case in this 
region, resection or exteriorization with sec- 
ondary closure wilt be necessary and this will 
be sufficient to prevent recurrence Some sur- 
geons fee! that preventive measures should not 
be attempted (28) 

CASE REPORT 

On December 16, 1939, H. F , a 18 year old male, 
was admitted to the Haverhill Municipal Hospital 
with a history of having had dull, cramp-like, peri- 
umbilical pain off and on (or the preceding rr 
months During the preceding month he bad bad 
daily nausea and para which would awakes him 
every morning and this pain would frequently last 
all day At times the pain consisted of a constant 
dull ache and the patient said he never felt com- 


pltiely free from it. The past history was not 
significant except that appendectomy had been per- 
formed 14 years previously. 

, On the day of admission to the hospital, the pa- 
tient was awakened at six o'clock in the morning 
with severe, constant, periumbilical pain which be- 
came progressively none, and was accompanied by 
nausea and vomiting Physical examination revealed 
nothing of significance with the exception of marked 
tenderness m the right side of the abdomen, most 
prominent m the mid third, and a definite mass m 
the same region laterat to the old appendectomy- 
scar There was a. moderate degree of spasm present 
throughout the right side of the abdomen Peri- 
staltic sounds were not beard on auscultation The 
mouth temperature was 97.4 degrees F The puke 
rate was 80 The blood pressure reading was 110/60 
The white blood cell count was j 1,800 A diagnosis 
was made of strangulation obstruction, involving the 
lower ileum, probably due to adhesions. 

Laparotomy revealed a large mass involving the 
cecum and ascending colon as far as the hepatic 
flexure The cecum was edematous and contained an 
intussusception of the ileum An attempted reduc- 
tion w as made by apply ing manual pressure over the 
apex of the intussusception while gentle traction was 
exerted on the proximal ileum This procedure was 
of no avail A finger was then inserted at the neck of 
the invagination in such a manner as to dilate it 
sufficiently so that a finger could be passed along the 
side of the intussusceptum When this was done it 
was found that the intussusceptum was spirallv 
twisted Alternate maneuvers of unwinding and 
applying traction led to the reduction of the intus- 
susception which proved to be of the ileocolic t) pe 
Approximately 3 feet of ileum were involved in the 
process This segment of ileum was dilated, pale, 
and moderately edematous Careful palpation of 
this section of bow el revealed no tumors, diverticula, 
or other conditions which might have been responsi- 
ble for the occurrence of the process A few adhe- 
sions were found between the cecum and the parietal 
peritoneum and also between the umnvolved ileum 
and the peritoneum, but none of these adhesions ap- 
peared to play any part in the etiology of the condi- 
tion The ileum was replaced in the abdominal 
cavity and no further operative procedures were 
attempted 

The patient made a normal convalescence and was 
discharged from the hospital on December 30, 1939, 
feeling well 

In the 14 months which have elapsed since the 
operation he has had no symptoms referable to the 
intestinal tract 

SUMMARY 

Varieties of adult intussusception are re- 
vieived, and various therapeutic procedures 
are discussed A case of adult intussuscep- 
tion which was apparently idiopathic is pre- 
sented. 
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THE TERMINAL COMMON BILE DUCT AND 
DUODENAL PAPILLA 


A Roentgenological Consideration 


MAURICE FELDMAN, 

I N the routine roentgenological study of the 
duodenum, many anatomical changes occur 
in the ampullary segment. Although these 
changes seemingly are of scant importance, 
they are of inestimable value in the diagnosis oi 
pathological conditions. The literature pertaining 
to roentgenology and textbooks on the use of the 
roentgen-ray in gastrointestinal disease pay scant 
attention to the interior of the descending 
duodenum, and very little is mentioned regarding 
the roentgenological criteria of affections involv- 
ing the terminal common bile duct and the 
duodenal papilla. There seems to be a lack of 
knowledge regarding the roentgenological mani- 
festations of disease of this segment of the bowel, 
which no doubt accounts for the paucity of 
information. 

Recent roentgen-ray investigations of the in- 
terior of the digestive tract have contributed 
considerable information regarding the earlier 
manifestations of pathological conditions. A 
study of the. roentgenological appearance of the 
normal interior of the ampullary portion of the 
duodenum has been presented in a previous com- 
munication (i), is of invaluable aid in determining 
the presence of disease in this segment. Although 
minimal changes occurring in this portion of the 
duodenum often challenge the acumen and 
vigilance of the roentgenologist, a discussion of 
these changes will no doubt lead to a better 
understanding and improvement in the diagnosis 
of diseases affecting this portion of the bowel 
As a result of the confusion and lack of knowledge 
of the roentgen-ray picture produced by the 
various diseased processes involving this region, 
minimal or early changes in the mucosa and the 
contour of the duodenum have been given little 
consideration. The necessity for a roentgenolog- 
ical investigation of the ampullary segment of the 
duodenum has therefore become increasingly 
important, due to the fact that the majority of 
cases of disease of the terminal common bile duct 
and papilla are either misinterpreted or not 
recognized. However, a re-study of roentgeno- 
Fron the Pepertnwnt of Sfediane. Gastroenterological Section. 
University of Maryland 


if.D., Baltimore, Maryland 

grams of many proved cases of disease of this 
segment has shown that there were distinct, 
demonstrable, minimal changes which were not 
recognized at the time of the roentgen-ray ex- 
amination. Failure to recognize abnormalities in 
the ampullary portion of the duodenum is in part 
due to lack of knowledge of the roentgen-ray 
criteria of diseases demonstrable in the interior 
of the duodenum. 

The descending portion of the duodenum is of 
especial interest because of its relation with the 
terminal common bile duct, the papilla, and the 
head of the pancreas. It must be strongly 
emphasized that lesions involving the terminal 
common bile duct or the duodenal papilla in- 
variably affect the duodenum, either by invasion 
of the lesion or by producing a pressure defect 
upon the configuration of the mucosa or its 
exterior contour. 

In this communication the norma) roentgen-ray 
appearance of the interior of the ampullary por- 
tion of the duodenum will be briefly discussed, 
and the anatomical changes occurring in the 
mucosa, papilla, and terminal common bile duct 
considered. The roentgenological picture of the 
duodenum is ordinarily a relief of the interior 
Normally the transit of the barium meal caudad 
through the duodenum is very rapid, but it is 
rarely empty as long as the barium is being ex- 
pelled from the stomach. Some barium nearly 
always remains in the duodenum long enough to 
obtain a view of its interior and contour. Serial 
roentgenograms, presenting views in different 
stages of filling and emptying of the duodenum 
are essential for the proper investigation of the 
ampullary portion. By the utilization of the 
fluoroscope, large gross lesions can easily be de- 
tected. Changes in the mucosal folds, the demon- 
stration of the papilla and other minute findings 
are best observed in serial roentgenograms, 
preferably without compression, although at times 
compression is useful in delineating the patholog- 
ical process The normal mucosa of the interior 
of the descending duodenum is portrayed by 
transverse circular folds known as Ketkring s 
folds These folds project into the lumen, consist 
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rig j» 

Tig t a, A punched out defect is shown at arrow B, in 
the upper descending duodenum in region of the minor 
papilla A broad longitudinal fold is observed extending 
below this defect There is some compression of the inner 
aspect of the ampullary portion of the duodenum, due to 
pancreatic pressure tvote the ragged appearance of the 



Fig ab. 


contour of this segment b, Same case \ large negate, e 
shadow is demonstrated at arrow B similar to the defect 
in the opposite roentgenogram The defect simulates a 
polyp, but since it is continuous with the longitudinal fold 
it is probably an enlarged minor papilla Contour of de- 
scending duodenum is ragged due to inflammatory changes 


Close inspection of the mucosal contour of the 
papillary area may at times rev eal minute changes 
that are indicative of early pathology. Any en- 
largement of the size of the papilla must be care- 
fully studied for early pathological manifesta- 
tions The enlargement varies according to the 
stage of the disease In late cases it may become 
large enough to produce changes in contour of the 
duodenum and varying degrees of stenosis 
Anatomical changes produced by inflammatory 
affections cause swelling in the ampullary area, 
papilla, and terminal common bile duct Benign 
and malignant tumors will produce changes 
which are chiefly manifested in the wall of the 
duodenum, causing definite contour change as 
well a» changes in the configuration of the mu 
cosa Although clinical and roentgenological data 
are often deemed to be adequate to sustain the 
diagnosis of a pathological condition, the similar- 
ity of roentgen ray findings frequently makes re- 


sults difficult to interpret accurately A histolog- 
ical roentgen-ray diagnosis cannot always be made 
with certainty'. However, since the most con- 
spicuously affected portion of the duodenum is 
isolated to a small segment surrounding the 
papilla, careful clinical and roentgenological 
studies will often lead to a correct diagnosis. It 
has frequently been stated that lesions of the 
terminal common bile duct and papilla cannot he 
diagnosed by means of the roentgen ray How- 
ever, one should correct this impression, for it is 
believed that a large percentage of cases can be 
correctly diagnosed when attention has been 
focused upon this segment of the duodenum 
Numerous isolated proved cases 0/ pathological 
affections of the terminal common bile duct, have 
been gathered from the literature to corroborate 
the roentgenological entena which are established 
in this presentation The roentgenological data 
are further strengthened by the numerousautopsy 
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Fig 3 Roentgenogram illustrating a ■aide longitudinal 
fold at arrow B An enlarged papillary negative shadow is 
shown at arrow A Note the ragged contour of the upper 
portion of the descending duodenum, due to inflammatory 
changes 

Inflammatory conditions of the terminal com- 
mon bile duct roentgenological]} - present a 
thickened, broadened plicae longitudinals fold 
and also enlargement of the papilla. The trans- 
verse folds are shortened as a result of the project- 
ing swollen longitudinal fold into the lumen. 
There are often secondary inflammatory changes 
involving the duodenum, producing a character- 
istic picture of a duodenitis, with narrowing of 
the lumen, and changes in the mucosal picture of 
the duodenum. 

In carcinoma of the terminal common bile duct 
and papilla, the fold is enlarged in varying de- 
grees, according to the stage of the disease In 
the early stages the findings are similar to those 
caused by an inflammatory process, but in later 
stages the fold becomes quite large, prominent, 
and persistent, and produces a marked encroach- 
ment upon the lumen # ith a filling defect in the 
contour of the duodenum. There are also changes 


in the mucosal pattern denoting a neoplastic 
lesion The papilla f requen tly becomes enlarged 
producing a filling defect of an intraluminal 
duodenal lesion. The defects resulting from the 
enlargement of the longitudinal fold and that of 
the papilla areportra}ed roentgenographically as 
negative or translucent areas displacing the 
barium The caliber of the lumen is narrowed in 
varying degrees. In lesions invoh mg the common 
bile duct alone, the defect is usually smooth and 
sharply outlined. When the duodenal wall is in- 
vaded the defect is quite irregular. Lesions in- 
volving the papilla produce a defect simulating a 
polyp. The defect is usually smooth, but in later 
stages it becomes irregular as the duodenal wall 
is invaded. Stenosis of the duodenum is usually a 
late manifestation and frequently indicates 
duodenal invasion The degree of stenosis vanes, 
but it is rarely complete. In benign obstructive 
lesions there may be some dilatation proximal to 
the lesion, while in malignant conditions the 
lumen reveals no dilatation In late stages, es- 
pecially in carcinoma, it may be very difficult to 
differentiate a primary' duodenal lesion from that 
of a primary common bile duct or papillary lesion. 

In benign tumors of the papilla, the si2e of the 
papillary defect is considerably increased, depend- 
ing upon the sue of the tumor. Roentgenolog- 
ically the lesion is depicted as a smooth, rounded 
enlargement in the papillary area producing a 
largesized negative defect, simulating a large hole. 

Stones in the terminal common bile duct cannot 
as a rule be demonstrated in the relief roent- 
genograms of the interior of the duodenum, unless 
the stones contain an excess of calcium 

Ulceration when present can be shown at times 
surrounding the common bile duct area, by the 
crater produced Recognition is difficult, since its 
crater is often shallow; but changes in the mucosal 
pattern may giv e a due to this condition 

The mucosal pattern of the interior of the 
duodenum invariably shows some demonstrable 
changes in its configuration. In neoplastic dis- 
eases the mucosa is either obliterated or displaced 
in the affected area. The break in contour of the 
normal transverse folds is readily shown in serial 
roentgenograms Large lesions are ordinarily seen 
under the lluoroscopc. As the plicae longitudinals 
duodem fold becomes enlarged, the transverse 
folds are displaced laterally, so that in the 
roentgenograms the transverse folds are not con- 
tinuous folds, but seem to end abruptly at the 
enlargement. A similar picture is seen in the 
region of the papilla, where the transverse folds 
maj be shown to be displaced and obliterated by 
the encroaching tumor mass 
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The effect of lesions of the terminal common 
bile duct and papilla upon the cholecyst ographic 
study of the gall bladder is quite obv ious. There 
is frequently a confining of the gall bladder, 
though there may not be any actual anatomical 
disturbance of this organ. The gall bladder may 
be faintly visible on the fiat film in some instances 
as a result of an empyema following biliary ob- 
struction. A normal gall bladder may be dilated 
and visible on the plain roentgenogram. In some 
cases in which the obstruction is incomplete, the 
dilated gall bladder becomes visible following the 
administration of dye. The association of gall 
stones in cases of terminal common bile duct 
pathology occurs less frequently than in cases of 
other biliary diseases. 

In affections of the upper common bile duct, 
proximal to its entrance into the duodenum, there 
may be evidence of pressure upon the adjacent 
structures, such as caused by carcinoma, or dila- 
tation of the common bile duct due to other condi- 
tions. It may produce a pressure defect upon the 
duodena! bulb or superior duodenum, or upper 
portion of descending duodenum. In rare in- 
stances in the presence of a duodenal di\ erticu- 
lum, a pressure defect may be seen in the di- 
verticulum. 

The clinical features of intrinsic obstruction of 
the common bile duct are almost indistinguisha- 
ble from those produced by extrinsic pressure, 
such as from carcinoma of the head of the pan- 
creas. There arc, however, several clinical differ- 
ences which should be considered. In the case of 
intrinsic bile duct obstruction, there are few con- 
stitutional symptoms at the onset. There is 
usually pain following the sudden onset of ob- 
struction. The symptoms simulate those of 
common duct stones On the other hand, ob- 
structions due to extrinsic pressure are usually 
painless Of especial interest is the fact that le- 
sions involving the terminal common bile ductand 
duodenal papilla give rise to symptoms very 
early in the course of the disease Jaundice usual- 
ly occurs at an early period and is the predominant 
objective sign. The clinical diagnosis of biliary 


obstruction is usually quite obvious, but the exact 
site and the nature of the pathological process is 
difficult to determine. However, a complete ami 
thorough roentgen ray inv estimation of the gastro- 
intestinal tract and gall bladder may disclorf the 
site and often the etiological condition In ob- 
structions of the common bile duct, there is 
usually a dilatation of the common bite duct ami 
gall bladder, with enlargement of the liver as a 
result of biliary stasis. 

SUMMARY 

Minimal roentgenological changes in the con- 
tour and mucosal pattern of the ampullary por- 
tion of the duodenum are shown to represent 
pathological conditions. Many pathological af- 
fections involving the terminal common bile duct 
and major duodenal papilla are often overlooked 
in the early stages Occasionally some ab- 
normality is recognized but is often difficult to 
interpret because of lack of knowledge of the rails 
roentgen-ray manifestations of disease that oc- 
curs in this portion of the duodenum. Rocnt- 
gcnographical changes in the ampullary segment 
are emphasized as a point of origin for the major- 
ity of lesions occurring in the duodenum, exclusive 
of the duodenal bulb. The roentgen-ray investi- 
gation offers the best means to diagnose correctly 
affections of this portion of the duodenum. A 
number of facts stand out pre-eminently in this 
study, namely: 

r . The basic roentgen- ray criteria of the normal 
interior of the ampullary portion of the duodenum 
arc reviewed. 

2. Changes in the normal mucosal pattern are 
discussed 

3 The rocntgcnographical criteria of pathology 
of affections of the common bile duct and major 
duodenal papilla are described 

4. Diseases involving the terminal common 
bile duct and papilla invariably produce some 
changes m the duodenum. 

RI'.I i RI'.NCl. 

i FrtDUVN, Mviwcr Radiology i»*i, Vot 37 
1 Ibid 1941. I' 1 “4 >J1 > 
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in the cavity quite perfectly to maintain full length 
of the radius without demonstrable injury to the 
cartilage over the capitellum humeri. Under con- 
ditions of accurate apposition of the cap, rotating 
motion of the radius on the ulna was preserved. 
And in most instances, even after 7 months’ burial 
in the joint, the articular surface of the ferrule 
remained free from binding adhesions and in no 
instance showed intra-articula r bands or adhesions 
to the humerus. The greatest degree of overgrowth 
of tissue was represented by a thin, pellicle-like, 
membranous structure, grossly resembling regen- 
erated synovial tissue. 

Regardless of accuracy and holding character of 
fixation, all ferrules became aseptically covered 
after formalin fixation by a thin, precipitated 
albumin from the synovial fluid of the joint and 
tended to become filled with soft, gelatinous granu- 
lation tissue, which even in the specimen with cap 
buried over 7 months (dog 1) showed no tendency 
to fibrous thickening. When the caps were of the 
slit type, this_ tissue within tried to grow out 
through the slits and unite with the advancing 
overgrowth of fibrous tissue regenerating from the 
joint covering. 

_ In contrast, when the head was removed by 
similar technique and subjected to an equal chance 
for active use after operation, the controt joints of 
the same dog became the seat of a greater out- 
growth of bone which tended to re-form and simu- 
late the removed head in contour This did not. 
even in dog r, 7 months’ duration, grow out to full 
sire of the head of the radius, nor did it fully 
occupy the surface of the joint which formerly 
held the head of the radius. These control joints 
showed also a greater amount of fibrous tissue 
overgrowth, some intra-articular adhesions, and a 
greater restriction of rotatory motion, in dog 1 
amounting to a clinical bony ankylosis between 
radial neck and sigmoid notch of the ulna. 

It was not possible to show in dogs that loss of 
length developed in the radii which were not sup- 
plemented by the ferrule after excision of the 
head, although the dog actively used the leg oyer 
long periods of time. The dog's forearm permits 
far less rotatory motion at the superior radioulnar 
joint than does a human elbow, and the two fore- 
arm bones are much more closely bound together 
by the powerful interosseous ligament Support- 
ing soft tissues including muscle and tendons are 
tougher and less voluminous, and the leg as a 
whole has far less proportionate amount of sub- 
cutaneous fat than the human forearm 

CASr REPORTS 

Case i Mrs Isabelle C , 55 years old, fell May 1, 1940, 
and injured her right elbow She was seen first on May ro, 


1940, with clinical findings of fracture of the head of the 
right radius The roentgenogram shewed a comminuted 
bead, angularly displaced at the neck, and a longitudinal 
split running down the shaft ol the bene 

Operation to resect the head and implant the nlallum 
ferrule was performed on May 10, two, a Martin bandms 
being used on the atm When the joint was openri, lit 
comminuted head, still attached by a few narrow pniostol 
shreds, was seen at once to be angulated The Carnap 
oft the joint surface of the head was completely tom o3 
and lay between the two major bone fragments The Itr 
rule was fitted over the trimmed neck of the bone as well 
as could be done, and it was attached by a catgut suture 
insetted through a drill hole in the bone and tied thraigh 
the opening m the metal cap It did cot fit very well, i< 
the aperture in the tap was too small This n as one oi the 
first type of ferrules made. 

Alter the wound was closed, no splintage of any kind 
w as employed, but af ter the forearm w is dressed it was held 
in a sling at right angles to the arm, and active motion »u 
encouraged from the second postoperative day The wound 
healed cleanly The patient left trie hospital m 7 days with 
instructions to continue use short of pain By June >4 
1940, she could do her regular housework, could eitend her 
forearm to 140 degrees with the arm, and had very slight, 
if any, pain in elbow Supination was possible only to a 
straight line, pronation was three fourths normal Tbn 
condition improved a little, and she kept on using the »roi 

On November 7, 1940, fiction of the forearm was normal 
extension within 8 degrees of normal A roentgmograra 
showed that the ferrule had been displaced away front its 
scat on the upper end of the radius but still lay in 
cavity of the superior radioulnar joint, and that some new 
bone had formed around the end of the cut-off neek of the 
radius There was no pain in the distal radioulnar joint 
and no evidence of anatomical disturbance of it shown by 
roentgenological examination, as might follow shoittwmg 
of the radius 

She re-entered the hospital December 3, 1940, and a 
second operation was performed the following morning, 
entrance being made into the joint via the old scar, 
was excised When the elbow joint was opened a simk 
amount of normal colored synovial fluid was encountered 
There w as some penart icular fibrosis in the tissues, but Ue 
cap was completely enclosed within the joint, and to 
synovial surface about it was in no place aonerent t 
surface was smooth and shiny as on the day of imphnWio" 
7 months before, and it lifted out with ease Aro° n< | 
neck of the bone was some newly formed osseous two 
and a contracting, soft, osteoid mass plugging J k 
lary canal of the bone, which dissected cS easily Tti 
and newly formed bone were chiseled off quite sqU . • 
and the last made type of ferrule with projectfflg P 

sesMsajsasnsS 

The joint was closed completely and 
splintage On December 19, '94°, lhe 
pletcly healed There was much fleer and painless « ^ 
and extension and rotation a little beyond ■ • *t * • 
in supination Tills result w as much more satis 

The findings in this patient, in ® 
placed ferrule was removed and replaced y 
extension ferrule after 7 months, indicate ‘ 
human elbow tends to react with less fibrous W 
regeneration than in that of the dog ^ 

joint showed no intra-articular adhest , ^ 

ferrule was completely covered and 






Fig r. Evolutional series of vitallium caps used for re- 
placement after resection of head of radius /, Resected 
normal head of human radius a, First type of ferrule cap 
with small holes for suture or nail insertion to fix onto 
shaft 3 and 4, Caps with longer and slit skirts, permitting 
adjustment at time ol operation for purpose of slipping 
over neck of radius y, Tinal type of cap used with center 
pwit which can be insetted into medullary canal of bone 
(Fig 1) 6, Cap used for experimental work on dogs, the 
final model with center put not shown here. 

when the ligaments at the wrist have been in some 
measure disrupted at the time of the original in- 
jury without full clinical evidence of fracture or 
dislocation of the head of the ulna or even loose- 
ness of the distal radioulnar joint, because the 
surgeon overlooked this in considering the all too 
evident damage of the structures in the elbow 
joint. Shortening of the length of the radius may 
disarrange the distal radioulnar joint, upset the 
normal relationship of the two styloid processes at 
the wrist, and bring the normally more distal 
radial styloid back to the horizontal level of the 
ulnar styloid or further, when viewed in the roent- 
genogram. The patient’s honest efforts to increase 
the range of rotatory motion at the elbow may 
add to this derangement by increasing vicarious 
function and irritation of the distal radioulnar 
joint, ending in painful wrist, lack of power, and 
some radial flexion of the hand with changed ex- 
ternal appearance, characterized by undue promi- 
nence of the head of the ulna Therefore, the 
more nearly an anatomically accurate filling in of 
the hiatus following removal of the bead of the 
radius is obtained by any means, the more content 
the surgeon may feel that an important factor in 
the avoidance of undesirable after-results follow- 
ing this mutilating but sometimes necessary pro- 
cedure may result This factor is a close second 
in importance to the nicety of the resection of 


Fig 3 Postoperative film showing lemilecipinih cen- 
ter pm placed accurately on the neck of the radius with 
sufficient space between it and the condyle of the bunwnss 
The small vitallium plate holding the ulna has faded to 
grasp the intermediate fragment completely, but slmement 
is satisfactory. This went on finally to bony union and 
about 50 per cent recovery of full function 

the head without stripping of periosteum of the 
diaphysis, without spattering bone fragments and 
cells potentially osteogenetic into the joint or the 
periarticular tissues This includes the squaring 
off of the end of the shaft fragment without splin- 
tering The third important factor in treatment 
is rest in a supporting splint and sling for 4 to 
6 weeks to permit quiet healing without new bone 
formation. The vitallium cap may overcome some 
or all of these difficulties. 

A tentative attempt to overcome some of these 
disabling changes has been made by the use of 
vitallium caps or ferrules, which may be fitted 
down over the cut-off neck of the radius at the 
time of removal of the head or even at a later 
stage, when new bone formation or restriction of 
joint movement has occurred Such a ferrule-like 
cap has been made from casts of resected normal 
heads of the radius By the implantation of these 
metal replicas it was hoped that, after the joint 
had been gently cleansed of loose fragments, for 
the broken or fragmented bead could be substi 
luted a nonirritating and nonadhermg body of 
exact shape of the original head which would per- 
mit rotation, prevent new bone formation, and in 
addition maintain complete length of the radius 
by a normal pressure against the external condyle 
of the humerus Thus changes in the distal radio- 
ulnar joint subsequent to length loss of the radius 
and loss of support by impingement against the 
condyle of the humerus might be avoided Like- 
wise earlier actu e use of the elbow after resection 
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tinuous with a large mediastinal tumor. Crosby’s 
case of thymic lymphosarcoma occurred in a 33 
year old man who died 3 months after the first 
symptoms. The diagnosis was made at autopsy. 

Symtners, Smith, Knutti, Evert, and Hamer 
regarded their cases as malignant, thymic lytnpho- 
cytomas, basing their diagnosis on the situation of 
the tumor and its gross form. In other instances 
the thymic origin has been further supported by 
the presence in the tumor of cel! groups resem- 
bling Hassal's corpuscles (Grandhomme, Helve- 
stine, Coenen, Gerlach). 

Very few of the reports on thymic lymphosar- 
coma contain information as to the reaction to 
radiation. Singer reported one such tumor which 
was highly radiosensitive. Janenay’s 2 cases of 
thymic lymphosarcoma regressed under radium 
treatment but soon recurred. Repeated treat- 
ment kept one of his patients alive for 2# years. 
In Hamer’s case the tumor regressed readily un- 
der radiation but recurred so quickly that death 
resulted in 3 months. 

Desjardin’s patient was living, with disease still 
present, after 4 years. Haagensen reported 1 case 
of malignant lymphocytotna in an Italian boy of 
14 years. Treatment with radium emanation was 
followed by regression of the mediastinal shadow. 
The fact that death occurred 5 weeks after radia- 
tion had been given, however, indicates that this 
presumed regression must have been very slight. 
Cutler reported 8 cases of thymic lymphosarcoma 
in 1935. In only 2 cases did the tumor respond to 
radiation One patient was clinically free from 
disease 7 years after the onset. Another case was 
in good general condition 2 years after the diag- 
nosis of lymphosarcoma was made. 

CASE REPORTS 

Case i Mrs. M It, 61 years of age, white, married 
woman, was admitted to St Francis Hospital, October a, 
1938 Three n celts before admission, the patient stated she 
had had pneumonia Five days ago, she began to have 
shortness of breath which became progressively worse She 
also noticed bloody sputum 

At the time of admission, the patient was cyanotic, and 
the breathing w as rap'd and forced There w as no swelling 
of the lymph nodes of the neck The expansion of the tho- 
rax was limited on the right side and there was dullness to 
percussion and absence of breath sounds in the lower half 
of the right chest The heart was moderately enlarged, the 
pulse rate was rapid, but regular There was no edema 
Roentgenological examination disclosed a dense cloudiness 
3 inches (7 6 cm > w ide on the right border of the sternum, 
extending from the apex of the right lung to the diaphragm 
After aspiration of about i.ooo cubic centimeters of thin, 
slightly bloody fluid from the right pleural cavity, the* ray 
shadow was greatly reduced, and a diagnosis of mediastinal 
tumor was made From the presence of lymphocytes and 
lymphoblasts in the sediment of the pleural fluid a tenutn e 
diagnosis of lymphosarcoma n as made 


There was a. short period of relief after the chest was 
tapped Soon however, cyanosis, cough, and dyspnea be- 
came increasingly worse, and death occurred November 

», >948- 

Autopsy was performed and w hen the chest was opened 
a large pyramidal mass, lying in the a n I enor mediastinum’ 
came into view The grow th resembled the thymus in 
shape The length was 18 centimeters, the width at the up 
per end was 6 5 centimeters, at the base r j centimeters It 
was firm in consistency and m color was pinkish-white. The 
mass was firmly attached to the pericardium, and the 
anterior surface of the heart was covered with a whitish ij 
millimeters thick layer of tumor tissue The right dia 
phragm was converted into a nodular hard mass, about a 
centimeters thick. The great blood vessels and bronchi in 
the upper mediastinum were firmly surrounded with the 
tumor mass The right pleural cavity contained about 
1,000 cubic centimeters of slightly bloody fluid 

The spleen was not enlarged and there were no tumor 
nodules noticed w the liver The retroperitoneal lymph 
nodes formed a mass about 8 centimeters in diameter In 
both kidneys several small nodules were protruding over 
the surface They were of whitish color and less than j 
millimeters in diameter 

Microscopic examination of the thymic growth revealed 
a diffuse proliferation of lymphocytes, which varied in sire 
The supporting framew ork w as very scanty No Hassal’s 
corpuscles were found. The metastatic nodules in kidneys 
and retroperitoneal lymph nodes and the diffuse thickening 
of the pericardium and pleura consisted ol the same uniform 
overproduction of lymphocytes The diaphragmatic pleura 
was covered with a thick layer of tumor cell* which had 
also infiltrated the muscle to a marked degree 

Anatomical diagnosis Lymphosarcoma of the thymus 
involving the pericardium, pleura, and diaphragm Jletai 
tases in kidneys and retroperitoneal lymph nodes 

Casei C M , 4 1 yeltt of age, white, male, was admitted 
to St Francis Hospital June j, 1936 Tor ? weeks, he had 
had attacks of precordial pom without relation to effort 
He had been treated for gastric ulcer, but the attacks 0/ 
pain increased in length and severity On admission to the 
hospital a marked swelling of the left side of the neck 
was noticed Examination ol the chest disclosed dullness 
and absence of breath sounds over the left lung The heart 
sounds were faint, there were no murmurs The pulse rate 
was 104 and the blood pressure 1 ao/8j The electrocardio- 
gram showed depression of the ST, and STi, and an in 
verted T These changes were interpreted as suggestive of 
coronary occlusion The white blood cell count was 8,300 
and the red blood cell count 4,100,000 The hemoglobin 
(Sahli) was 88 per cent The Wassermann test was neg- 
ative The urine had a specific gravity ol 1 oil, chemical 
and microscopic examination were normal 

Roentgenological examination showed a dense cloudiness 
throughout the left lower half of the chest, suggesting 
pleural eSusion Fifty cubic centimeters of pleural nuio 
were obtained The fluid u as slightly bloody, the sediment 
had 9$ per cent lymphocytes No bacteria were found 
Inoculation of the sediment into two guinea pigs did not 
reveal tuberculosis Twow ecks after admission, the patient 
became increasingly dyspneic and cyanotic The left ohttt 
was tapped on 6 occasions and, in all, 4,500 cubic centi 
meters of bloody exudate were withdrawn There was only 
temporary relief From July a on the patient was unable to 
eat and sleep because of dyspnea, he became extremely 
restless and died July ra, 1936 
At postmortem examination it was found th3t the supra- 
clavicular lymph nodes on the left side were moderately en 
larged Their cut surface was firm, grayish white On re- 
moving the sternum, a mass was found corresponding w 
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so that leucemia with involvement of the thymus 
has been recognized as an atypical variety. It was 
Sternberg who established the term "Jeucosarco- 
matosis” and sharply separated it from the ordi- 
nary type of leucemia. He believed that it 
represents a true tumor process. Autopsy in these 
cases showed, besides generalized swelling of the 
lymphatic apparatus, a local lymphosarcoma tons 
growth with invasion of surrounding organs. Four 
of Sternberg’s 6 cases of lymphoid ltucosarco- 
matosis had large mediastinal tumors which had 
the microscopic structure of lymphosarcoma. They 
involved the pericardium, the great vessels, and 
lungs. The spleen was often enlarged, and the 
liver and kidneys showed streaks of infiltration. 
The primary growth may exist for weeks, months, 
or years before invasion of blood stream occurs, 
but when it docs involvement is abrupt, and the 
process advances with astonishing rapidity. 

Haagensen’s case, in a 59 year old man, em- 
bodied the characteristic features of leucosarco- 
matosis as they has e been described by Sternberg. 
The mediastinal tumor decreased markedly in 
size under radiation, but the disease was uncon- 
trollable as a whole. Friedlacnder and Foot re- 
ported a case of malignant small celled thymoma 
with acute lymphoid Jeuccmia in a 38 year old 
colored female. Craver and MacComb observed 
4 cases of lymphatic leucemia accompanied with 
marked enlargement of the thymus. In 1 case, 
light radiation of the thymic tumor caused a drop 
in the white blood cell count from 58,000 to 1,800. 
However, the patient, a 6 year old child, died 3 
months later. Autopsy revealed a diffuse lym- 
phoma of the thymus with hyperplasia of the ton- 
sils and lymph nodes, and lymphocytic infiltration 
of the kidney s, spleen, lungs, heart, and liver. 

Major's case, a 42 year old female, had a white 
blood cell count of 41,000 with 65 per cent lym- 
phocytes. At autopsy, a mediastinal tumor, 10 
by 7 by 7 centimeters, was found which was com- 
jwsed of lymphocytes and which contained few 
concentric structures resembling Hassal's cor- 
puscles. Major did not find definite criteria as to 
whether the thymic tumor or the blood dy serasia 
W3S primary’. Margolis, who observed in JS cases 
of lymphatic leucemia 4 with thymic tumor, is of 
the opinion that the tumor represents merely part 
of the tendency to lymphocytic infiltration of 
various organs in leucemia. I lowever, Sternberg’s 
separation of leucosarcomatosis from leucemia has 
been accepted by many pathologists and has 
served to emphasize that there arc different types 
of lymphocytic proliferation associated with leu- 
cemia and that in some cases the process closely 
approaches a malignant tumor. 


Case 5 Mrs. M. St., a ■ 
of age, entered St. I rancis 1 
About t weeks previously! 

Sion She got some relief 
*> is no loss Of appetite end no fever. Shortly after* ink the 
patient begin to cough and hid dvbculiy in breithing 
ThU became progressively worse unul she hid to ut up tn 

bed On different occasions, she bad bloody sputum Ilur 

ins the last 3 » cells she lost About 10 pounds 

On Admission to the hospital the patient Appeared veil 
nourished, she had severe pirn in the chert. .No palpable 
!>mph nodes acre found. Tb.e thorn wai symmetrical. 
There was an area of dullness over the mediastinum and the 
left lung The heart was not enlarged. Tuts* rate was 9’, 
the blood pressure was 1 10/70, and the respiratory rate 10 
The spleen and liver were not palpable He urine had 1 
specific gravity of 1 015, the chemical and microscopic 
findings were normal. Hemoglobin (Sahli) was So per cent, 
the red blood cell count 3,040,000. the white blood cell 
count 84-450 The differential count showed 7 per cent teg 
mented leucocytes and 85 percent lymphocytes with many 
lymphoblasts The Wassermann test wav aegaUve JVtp 
a ray treatment was given over the mediastinum, but the 
patient faded rapidly, became nauseated, ami was unable 
to eat or sleep The area of dullness in the chest increswd 
In sue, the cyanosis and dyspnea became worse finally, 
Intermittent ftvtr develop^! and the patient expired Octo- 
ber 31, 1536, Jest than a months alter the onset of the 
disease 

At postmortem examination the anterior mediastinum 
was found to be completely occupied by a wedge shaped 
hard mass which measured 14 by 6 ctnluntlm and *x 
tended from the suprasternal notch downward over the 
surface of the pericardium as far as the diaphragm It in- 
filtrated the pericardium and the anterior margin of both 
lungs The great vessels at the base of the heart wtre »ur 
rounded by the grow th, and the large bronchi were com- 
pletely encased There were no tumors In the lung tissue 
nor In the walls of the bronchi. The pleural cavities con- 
tained about 500 cubic centimeters of bloody fiuid. The 
spleen was three times normal site, and there was a Urge 
anemic infarct on t b e upper pole . The pulp was toft , homo- 
geneous, grayish red. lne liver was soft, not enlarged and 
the color of the cut surface was light brown. Lymph node 
enlargement was encountered only in the mediastinum. 

Microscopic rumination of the thymic tumor showed 
the presence of diffuse overgrowth of lymphoid cells. The 

cells were closely packed and the stroma wts scanty The 

nucleus ol the tumor cells was round, dark stained, and lb* 
cytoplasm was nongranular and bgbt stained. No Hawaii 
corpuscles were *een. In kidney and liver, streaks of Ivin 
phocy t e» we re found In the interstitial t issue and t he pulp w 
the spleen bad a diffuse hyperplasia of lymphocytes and 
lymppoblasts Xo Malpighian bodies were found 

Anatomical diagnosis: Leucosarromatosisoftbethymn* 
Invasion of the pericardium and loth pleural surface* 
Splenomegaly Lymphocytic Infiltration of fiver and 
kidneys 

iiodgkin's disease 

Hodgkin’s disease of the mediastinum is a * f N 
identified local form of this disease. At autopvv 
it is often difficult to state whether the process 
arises in the lymph nodes or in the ! hymns wire 
at the time when death occurs, HassiVs corpuscle* 
are, as a rule, no longer found Ziegler reported 
3 cases of this type. The process forms a misuse 
tumor which infiltrates the pleura and the pert 


Hospital on September 30, 1 936 
ihe had pain in her stomach ro- 
under heat application Tfim 
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Tig. 6 Caw x Roentgenogram of thymic lymphosar- 


of Hodgkin’s disease and attributed its malig- 
nancy to its origin from the peculiar reticulum 
celts of the thymus. 

A thymic origin has been most apparent in the 
observation by Wollstein and McLean in a 4# 
months old infant. The thymus was enlarged but 
free and encapsulated. It showed the typical 
structure of Hodgkin’s disease. The organs im- 
mediately surrounding the thymus were not in- 
volved, but many abdominal and some thoracic 
nodes as well as the spleen, liver, and kidneys 
were infiltrated. Simmons and Benet reported the 
results of radiation in mediastinal Hodgkin’s dis- 
ease. Although none oi their patients was cured, 
1 survived for 5 years. Desjardins obsmed a case 
with mediastinal Hodgkin’s disease in which the 
tumor had been kept under control 3^ years 

Haagensen's first case of mediastinal Hodgkin’s 
disease, in a 37 year old male, improved markedly 
under x-ray treatment He died 4 years after the 
onset of the illness At autopsy no trace of the 
large mediastinal mass was found which roent- 
genographic studies proved to have existed 3 
y ears previously. In his second case, an year old 
female, the mediastinal process regressed only 
partially and very slowly under adequate doses of 
radiation. The patient died 1 years after the 
tumor was noticed 

Andrus and Heucr observed a case of thymic 
Hodgkin’s disease in a 1 5 year old boy The diag- 
nosis was established by biopsy Sixteen months 
after radiation there was no appreciable change in 
the size of the mediastinal shadow although the 
density appeared slightly decreased 

In the s cases of Hodgkin’s disease of the thy- 
mus reported by Symmers the patients died from 
1; weeks to 3 years after the onset of pressure 
symptoms Two of his cases had x-ray treatment 
without apparent results 



Fig 7 Case 2 AoteriorviewofthymicIymphoMrcoma,’ 
extending to pericardium and left pleura 

Cast 6 II S , 21 years of age, while, male, was admitted 
to St Francis Hospital on July 8, 1938 lit had not felt 
well for the last 9 necks and had to stay in bed part of the 
time He had had chills and fever, had been coughing con- 
siderably, and had lost about 30 pounds tn weight On ad 
mission to the hospital, his temperature was ioj degrees, 
hisputse, 13*, respiratory rate, 30 lbs tongue waschetry 
red with irregular white patches. The glands of the neck 
were slightly enlarged The chest expansion was equal, 
there were coarse riles and increased fremitus over both 
lungs. The clinical impression w as that the patient bad an 
infectious disca«< Laboratory tests for malaria, typhoid 
fever, tuberculosis, and tularemia were negative The 
examination of the urine did not show abnormal findings 
In the stool were many red blood cells but no parasites 
were found The hemoglobin was 8 4 grams, red Wood tell 
count, 2,720,000, white blood celt count, 4,500 There were 
x percent eosinophilic cells, 3 young forms, ji band forms, 
35 segmented, 37 lymphocytes and 2 monocytes Kline 
flocculation test was negative Roentgenological eiamma 
tion of the chest revealed the pleural angles cleat, the heart 
not enlarged There was no consolidation, of the lungs. The 
upper mediastinum was wide and dense and the markings 
01 the lung hdu* were increased X-ray study of the colon 
after barium enema, showed normal tiling and normal 
motility On July 13, the spleen became palpable 4 cent! 
meters below the costal margin A clinical diagnosia of 
Uanti’s disease was made, and on July 29, laparotomy was 
performed The spleen was found to be markedly enlarged 
The attempt to remove it was unsuccessful on account of 
hemorrhage from the friable splenic tissue The patient ex- 

C ired the follow mg day, 12 weeks after the first symptoms 
ad been noticed . , 

At postmortem examination 1 1 w as found that the upper 
mediastinal region was occupied by a firm whitish tumor 
w hich imitated the tw o lobes of the thymus The left lobe 
measured 6 by 3 centimeters arid the right 4 by i centi- 
meters The tumor was adherent to the surrounding struc- 
tures The peribronchial lymph nodes were enlarged and 
infiltrated with tumor tissue No nodules were found in tbe 
lungs The cut surface of the thymic tumor was grayish 
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Fip. S. left. Case j. Sediment of pleural tluid, consisting of polygonal and round 
lymphoid cells. 

Pig. 0. Case a. Microscopic section of thymic lympho- sarcoma. 


white, there were irregular brown and hemorrhagic areas. 
The heart was small and not involved in the tumor process. 
The cervical lymph nodes were moderately enlarged and of 
firm consistency. The spleen weighed more than joo grams 
and the capsule was ruptured at the lateral margin. There 
was a large hematoma surrounding the spleen. The cut sur- 
face of the spleen was purplish-red. and there were many 
whitish nodules, from 1 to 3 centimeters in diameter, pro- 
truding over the cut surface. The mesenteric glands were 
of normal size, but the retroperitoneal lymph nodes were 
markedly enlarged and had a tirm grayish-whiterut surface. 

Microscopic examination showed the thymic tumor to 
be composed of a diffuse proliferation of reticulum cells, 
lymphocytes, and giant cells of the Stcmbcrg-Keed type. 
Necrosis and fibrosis were present in many sections. Kosin- 
ophilic cells were scanty in the mediastinal growth, but 
abundant in the bone marrow of ribs and vertebrae which 
were infiltrated with typical Hodgkin’s tissue. The nodules 
in the spleen and in the retroperitoneal lymph nodes also 



had the histological structure of Hodgkin’s disease. In the 
periportal tissue of the liver few areas of cellular prolifera- 
tion w ere found. The most important cell types in all these 
lesions were large rountled cells with clear protoplasm and 
single or multilobed hyperchromutic nuclei. 

Case 7. Mrs. J. H. R., a middle aged white woman, com- 
plained on August to, 1037, of an itching eczema below the 
right nipple. It formed a scale and when peeled off, left a 
raw, pink colored area, about 1 centimeter in diameter. 
This lesion recurred time and time again and resulted in 
discoloration and thickening of the skin. Three physicians 
saw this patient and made a tentative diagnosis of Paget’s 
disease. Dr. E. E. Talley, on December to, 193S. removed 
a piece of skin for examination. Microscopic examination 
showed proliferation of the epidermis with elongation of 
rcte pegs. The cells were well differentiated and did not 
show- the characteristics of Paget’s disease. The corium 
was densely infiltrated with round cells which had the ap- 
pearance of lymphocytes and plasma cells. N'o eosinophilic 
cells or Stcmbcrg-Kced cells were found. The microscopic 
diagnosis was: chronic dermatitis. After this biopsy, 
the patient felt very well. She gained in weight up to 21 1 
pounds by December, 1930. When her physician saw her 
again in September, logo, her weight had decreased to 175 
pounds, and she was very weak, tired easily, and her skin 
was pale. Hemoglobin was 05 per cent, the red blood cell 
count 3.450,000. Koentgcnologica! examination of theebest 
revealed a large mass in the upjier mediastinum extending 
7 to S centimeters to both sides from the sternum. The mass 
was not pulsating. The heart was slightly enlarged. The 
Wasscrmann test was negative. The only symptoms of in- 
creased intrathoracic pressure were cough and some pain in 
the left shoulder. On the patient’s hands and arms, and on 
the hack of her neck, indurated, raised, pink areas appeared 



Fig. 11. Case 3. Microscopic section of biopsy specimen. 
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about o 5 to t centimeter in diameter There w as no itch- 
ing These areas were similar in appearance to the skin 
lesion neat the nipple removed in iqj8 On December it, 
1940, her physician removed a hard lymph node from the 
neck It measured a by 1 a centimeters and had on cross 
section a homogeneous whitish appearance Microscopic 
examination showed complete obliteration ol the normal 
structure of the lymph node There was a diffuse growth 
of lymphocytes and polygonal, pale reticulum cells These 
large cells had a vesicular nucleus and a tendency to form a 
syncytium Several giant cells with one or several daak 
stained nuclei were present and few eosinophilic cells were 
encountered There was no evidence ol necrosis or fibrosis 
in the lymph node 

Histological diagnosis Hodgkin’s disease 

From the clinical, roentgenological and histological find- 
ings the case was interpreted as thymic Hodgkin's disease 
with manifestations of the disease lit skin and cervical 
lymph nodes 

CARCINOMA 

Carcinoma is the rarest form of malignant thy- 
moma. It originates from the epithelial reticulum 



Fig 13. Case 4 Microscopic section of ovanan tumor 


of the thymus and consists of sheets and strands 
of epithelial cells 1> ing in a dense connective tissue 
stroma. The tumor cells tend to be flat, vary in 
sire and shape, and may form concentric whorls 
resembling Hassal’s corpuscles, not only in the 
primary growth, but also in metastases 
The best examples of this type have been re- 
ported by Symmers and Vance, Jacobson, Foot, 
Margolis, Obiditsch, and Brannan More com- 
mon are the forms of thymic carcinoma which are 
made up of two types of cells, flat epithelial cells 



Fig 14 Cast 4 Roentgenogram of primary lymphosar- 
coma in thymus 
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Fig. 13. Case 5. Lcucosarcomatosis of thymus, involv- 
ing pericardium and both pleural surfaces. 


originating from the thymic reticulum, and lym- 
phoid cells which are derived from the small 
thymic cells. The structure of these tumors is 
identical with that of the lympho-epitheliomas 
which occur in or around the pharynx. Matras 
and Priesel discussed this form of malignant thy- 
moma and reported 7 cases of their own. The 
same type was described by Rubaschow, Lar- 
giader, and Schmidtmann. 

In T932, Crosby collected from the literature 



Fig. 16. Case 3. Microscopic section of thymic leuco- 
sarcomatosis. 



Fig. 17. Case 6. Anterior view of Hodgkin’s disease of 
the thymus. 


36 cases of thymic carcinoma with autopsy re- 
ports. As regards sex, 25 occurred in males and 
10 in females. In one case report the sex was not 
stated. The majority of cases occurred after the 
age of forty. The oldest patient was 72 years old, 
while in 1 case the tumor was found at birth. 
The tissues in close proximity to the thymus 
were almost always invaded. In 3 of the cases 
of thymic carcinoma no metastases were found. 
While uncommon below the diaphragm, meta- 



. Fig. 18. Case 6. Microscopic structure of thymic Hodg- 
kin’s disease. Stemberg-Reed cells are numerous. 
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Fig >9 Case 7 Roentgenogram d( Hodgkin's disease of 
the thymus 

stases may take place to almost any organ of 
the body. 

The information concerning the reaction of 
thymic carcinoma to radiation is meager. In the 
case reported by Foot, weekly irradiation with 
deep x-ray had no apparent effect on the tumor. 
Lent described an epithelioma of the thymus, 
proved by autopsy, which showed no change fol- 
lowing intensive radiation Haagensen’s i cases 
of anaplastic carcinoma of the thymus were defi- 
nitely radioresistant. Although heavily irradiated 
they decreased but slightly in size, and death oc- 
curred in short time. Cutler reported a case of 
thymic carcinoma in a 56 year old man who in 
spite of two courses of high voltage roentgen 
therapy did not show any improvement 

In a number of cases, operative removal of 
thymic carcinoma has been attempted (Margo! is), 
without success. 

Case 8 Mrs P S , a « hite married woman, 2 j years of 
age, entered St Francis Hospital on September >6, 1939 
Three weeks previously the patient had cough, dyspnea, 
and pain in the chest radiating to the left axilla and left 
side of the neck She had some fever and became anemic 
There was enlargement of lymph nodes in the left cervical 


region and in the left axilla Her white blood tell count was 
10,000, without changes in the differential count Thepulse 
was 120, the temperature 97 degrees, and the pulse rate rS 
A lymph node was removed for examination {tom the left 
side of the neck It measured 2 by 1 6 centimeters, was 
hard, and bad a grayish cut surface Microscopic rtamina. 
tion revealed a peculiar structure, difficult to interpret 
IV htle some areas resembled Hodgkin's disease, others were 
more in favor of a diagnosis of carcinoma Therew ere sheets 
and cords of large Hat or poly hedral cells lying in dense con- 
nective tissue Several concentric layers of cells were found 
which formed whorl like structures resembling ilassal’s 
corpuscles Lymphocytes, plasma cells, and eosinophilic 
cells were irregularly distributed Many giant cells were 
found with opaque acidophilic cytoplasm and dark, vesicu 
lar nucleus 

Roentgenological examination of the chest revealed a 
large area of increased density in the mediastinal region ex 
tending to the left Its central portion was very dense, at 
the left there were mottled areas of lesser density The 
shadow was broadest at the level of the left fourth inter 
space Its edges were irregular 

Deepxraytreatmentwasgiventothe mediastinal tumor, 
and there was evidence of improvement The patient re- 
turned home and toon marked exacerbation of symptoms 
occurred There was increased dyspnea, cough and pain 
The superficial veins of the chest became engorged, edema 
of the face and of the left arm developed The ateaof medi- 
astinal dullness widened; signs of fluid showed in both 
pleural cavities Hergeneral condition grew rapidly worse, 
she died April 23, rg^o, 8 months after first symptoms 

At postmortem examination it was disclosed that the 
tight diaphragm was in the level of the sixth, and the Veit 
in the seventh intercostal space Both pleural cavities con 
tamed about 2,000 cubic centimeters of clear amber fluid 
There wete 150 cubic centimeters of light brown fluid in the 
pericardial sac \\ hen the sternum w as removed, a large 
hard mass was found to extend from the suprasternal notch/ 
to the upper half of the pericardium The tumor had thy 
form of tne thymus Rland, was 12 centimeters wide jifd 
w tightd 850 grams Trachea, esophagus, and the r.gbttnd 
left bronchus were firmly surrounded by the tumr/ The 
great blood vessels at the base of the heart and thiyhuneles . 
were compressed by the extension of the growt.^nt" toe 
pericardium Several small hard nodules, 1 to 2 centi 
meters in diameter, were found at the surface of the right 
and left upper lobe of the lungs The lung tissue Itself was 
not invaded Cross section of the thymic tumor revealed a 
hard, whitish tissue with small yellowish areas 

In the peritoneal cavity 1,300 cubic cen timeters of amber 
fluid was found The peritoneum was glistening and with- 
out tumor nodules Liver, kidneys, adrenals, and pelvic 
organs were free from tumor The spleen weighed tjo 
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4. Differential diagnosis between malignant 
thymoma and benign mediastinal tumors is im- 
perative, since successful removal of the latter has 
been recorded. The differential diagnosis of the 
various pathological types of thymic tumor is of 
practical value because some can be temporarily 
controlled by radiation. 

5. There is no clinical or roentgenological sign 
to differentiate accurately between the different 
types of malignant thymoma. Exact diagnosis 
depends on microscopic study of tumor tissue 
which may be accessible to biopsy. 

6. While thymomas originating from lymphoid 
tissue are more radiosensitive than thymic car- 
cinoma, at the present no cure has been obtained 
in either group. 
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A SEARCH of the literature reveals that 
there is no recortl of common duct peri- 
stalsis ha vingbeen observed in man. The 
- present report has to do with such an 
observation. This was clearly visualized under the 
fluoroscope as an accidental finding, while a study 
was being made of a pathological common duct, 
and it was immediately recorded by pictures. This 
finding is of more than academic interest. Expla- 
nations and descriptions accompany the figures. 

Tbi»»ludy *111 be continued as toon as conditions permit The 
present case is reported because war conditions are such that 
thorough and complete investigation cannot now be carried out 


COMMON BILE DUCT PERISTALSIS 
Preliminary Report 

DEAN MACDONALD, M.D , F.A C.S , St. Catharines, Ontario 


The accompanying pictures show clearly and 
conclusively that there are changes in the inter- 
nal diameter ol the common bile duct. What are 
the possible causes > They are (i) changes in in- 
tra-abdominal pressure; (2) changes in pressure or 
position of organs lying alongside; (3) changes in 
pressure from without (through tube), (4) drugs 
(amyl nitrite), (5) irritation by the T tube, (6) 
sphincter of Oddi tissue extending into the duct, 
and (7) actual peristalsis. Because the location of 
the changes is in the distal end of the duct, which 
is retroperitoneal, the first two are not likely. The 
tube was clamped, and drugs were not used Hence 
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Fig. 3 

Fig. 3. Approximately ; minutes later. The distal end of 
the duct is open and the contrast medium is flowing freely 
into the duodenum. The hepatic ducts are almost empty 
compared with Figure 2 , because this area is the source of 
the enlarged duodenal content. 

Fig. 4. The duct is now closing. The T-tube is almost 
empty. All pictures show a point of leakage at the entrance 
of the tube into the duct. This had disappeared the next 

the only three possibilities are irritation by the 
tube (foreign body) ; contraction of sphincter mus- 
cle, and active peristalsis. Irritation could not 
produce such changes unless the inherent ability 
to contract and relax was present; the sphincter 
muscle is affected by morphine and this must there- 
fore be considered, but it is unusual for sphincter 
tissue to extend so far up the duct — unless the 
duct passes through the duodenal wall for an ab- 
normally long distance. It is therefore concluded 
that in this particular patient the common bile 
duct has the ability to move its contents onward 
by active effort. The writer has no doubt about 
this, because the fluoroscopic study showed dis- 
tinctly and clearly that the shadow of the dye was 
changed in shape by a temporary constriction, 
and that a segment of lipidol distal to the con- 


Fig. 4 

day; it probably drained through the sinus. Notice that the 
dye is flowing cephalad. This- is a good example of re- 
verse duodenal peristalsis which; Ivy believes is a cause of 
biliary stasis. It is not uncommon to sec the dye, during 
serial cholangiograms or by fluoroscopc, first traveling in 
an antipcristaltic direction, then changing to normal. On 
one occasion the dye did actually enter the pyloric 
antrum. 

striction was rushed forward into the duodenum. 
It was because of this that serial pictures were 
taken. The areas of constriction, as seen under 
the fluoroscope, were not “caught” in the pictures. 
This was not due to “milking” by the duodenum, 
because the constriction was one inch away from 
the end of the duct as determined by the shadow 
in the picture. 

Peristalsis is activated and excessive proximal 
to any obstruction in a hollow tube. In this in- 
stance a partial obstruction is artificially produced 
by morphine. But, peristalsis cannot be activated 
unless it is present in either an active or a latent 
form. 

Should we expect to find peristalsis in the com- 
mon duct? I think so. Why? Because this duct 
is an integral part of one of the most important 
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physiological functions of the body and an unin- 
terrupted onward flow of bile is essential to good 
health. There must be some mechanism, other 
than just back pressure, to overcome transient 
states of obstruction. I do not believe that the 
common bile duct is an inactive, inert, impassive, 
and immobile hollow tube. This case report indi- 
cates that such is not the case. 

One of many clinical applications of this finding 
is that serial cholangiographs should be taken, be- 
cause the interpretations of single and serial plates 


will diSer. The latter will, of course, be more cor- 
rect; the single plate may be misleading. (Sec 
Figs i to 4). 

SDMillRY 

A singular observation, never before observed, 
is recorded because it indicates that the common 
duct of man has the inherent ability to propel its 
contents forward. The mechanism of this 
peristalsis is not discussed. A more extensive 
report will follow. 


ACROMIOCLAVICULAR SEPARATION 
New Method of Repair 

BOhRDMAN M. BDSWORTH, A B , M.A , (Dxon ), M.D , F.A.C.S , New York, New York 


A CROMIOCLAVICULAR separation may 
/\ be a seriously disabling injury, due to 
f~~\ coincidental tearing of the concociavicu- 
AAar ligament. This ligament may be 
likened to a stout cord by which the scapula, and 
with it the whole upper extremity, is suspended 
from the outer end of the clavicle. If this cord be 
ruptured, the arm drops helplessly to the side 
and the tip of the clavicle projects upward, tent- 
ing the skin over it. 

Anatomically, the acromioclavicular articula- 
tion is a weak spot at a point of great stress (Fig. 
1). Upon it are focused the antagonistic actions 
of powerful muscle groups, plus the weight of the 
upper extremity and the added strain of lilting 
and pulling. The joint surfaces are small, flat- 
tened, and obliquely placed, that of the clavicle 
facing downward and backward. A joint cartilage 
may or may not be present. The capsular liga- 
ments arc not strong and the joint would be dis- 
located far more frequently were it not for the 
coracoclavicula r ligament This structure has 
two groups of short tough fibers, the conoid and 
trapezoid ligaments, so placed as to reinforce the 
joint no matter in nhat direction it moves. 

Motion in this joint may be of almost any type 
but is always very slight, being checked by the 
cora coda vicular ligament As Codman has 
pointed out, 4I Nature made it slightly movable in 
order that it might: (r) swing a little ... (2) rock 
a little ... (3) twist a little ... (4) slide a little 
inward ... (5) act like a hinge.” Although perfect 
shoulder motion requires a movable acromio- 


clavicular articulation, fusion of the joint will not 
embarrass ordinary shoulder function. As a mat- 
ter of fact, during unrestricted motion of the 
upper extremity in all directions the acromion 
mo\es to such a slight extent upon the clavicle 
that, in a recent fluoroscopic study of several 
thousand shoulders, I was never able to detect 
the exact extent of acromioclavicular motion (t) 

Injury usually results from a direct blow upon 
the acromion, as from a fall. Treatment aims at 
re-establishment of the integrity of the coraco- 
clavicular ligament or substituting therefor some 
other means of support between scapula and 
clavicle. Various slings, harnesses, and dressings 
have been devised to support the arm and depress 
the outer end of the clavicle. They all necessitate 
severe restriction of shoulder joint motion for a 
considerable period of time and, in cases of com- 
plete disruption, fail to re-establish adequate 
support (Fig 7a). 

Numerous operative procedures have been rec- 
ommended. Perhaps the one most common!} 
employed has been that of looping a strip of auto- 
genous fascia under the coracoid process and oyer 
or through the clavicle This is a major operative 
procedure which requires a general anesthesia, 
two separa te good sized incisions, and a prolonged 
hospitalization. Even in experienced hands it i* 
a technically difficult operation, involving con- 
siderable trauma and attended by definite risks. 
In optimal cases, recovery vs slow and rehabilita- 
tion prolonged. Other materials, such as silk and 
wire, have been used instead of fascia but have 
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Fig. 1. Forces acting upon the acromioclavicular joint. 

been unsatisfactory as they tend to cut through 
the bone. Frozen shoulder is not an uncommon 
complication. 

Recently there has been reported (3) successful 
fixation of scapula to clavicle by passing Kirschner 
wires horizontally through the acromion into the 
clavicle. These are allowed to protrude through 
the skin and arc removed when healing of the 
ligaments is thought to have taken place. Certain 
objections may be raised to this procedure. It is 
not a simple matter to insert flexible wires accu- 


rately through the acromion and clavicle in the 
plane of their thinnest dimensions. To give ade- 
quate support, more than one wire must be 
inserted. The wires may work loose due to bone 
absorption and active motion. Protrusion of the 
wires through the skin for several weeks entails a 
certain risk of infection. Theoretically at least, 
passage of even small gauge wires through the 
acromioclavicular joint would predispose to a 
localized arthritis of this joint. Finally, the wares 
must subsequently be withdrawn and full reliance 
for support be placed upon scar formation be- 
tween the torn ends of the ruptured ligaments. 

So far as is known, the method about to be 
described has never before been used. It consists 



Fig. 2. Author’s method of suspending scapula from clavicle by single vitallium screw. 
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of suspending > lie sea pub from the clavicle bv a 
single \ it. allium screw, passed through the clavicle 
into the coracoid, through a small incision under 
local anesthesia (fig. a). 

With the patient seated upright in a chair, the 
acromioclavicular articulation is infiltrated with 
i |>er cent novocain. Infiltration is continued, to 
include the tissues overlying the outer 2 or 3 
inches of the clavicle. .1 inch incision is then 
made through the shin, subcutaneous tissues, and 
periosteum, parallel to and over the outer portion 
of the clavicle, about 1 yi inches prorimal to its 
outer end. This point is marked, upon fluoroscopic 
examination prior to ojxration, as the site at 
which the clavicle directly overlies the coracoid 
process. 

A •*'«<> Inch hole is then drilled downward through 
the upper cortex of the clavicle and, after the 
injection of novocain, through the lower cortex. 


.More novocain is infiltrated through this hole into 
the underlv ing torn fibers of the coracocLaviculir 
ligament and also into the |>criosleum at the lav 
of the coracoid process of the scapuli. At this 
stage of the procedure reduction of the dislocation 
should be secured anil maintained by an assistant 
who supports the arm and depresses the tip of the 
clav iclc. The upjxrr cortex of the coracoid process 
can now be outlined rather well with the point of 
the infiltrating needle, and its jKisition can be 
checked w ith a portable fluoroscoi* previously set 
up. A hole is then started with a sharp pointed 
awl in the upper cortex of the coracoid process, 
aftrr which a vitaJlium screw of proper length is 
inserted through the clavicle into the coracoid 
process. As the coracoid is relitively soft bone 
with a thin cortex, the screw easily cuts its emit 
way through the bone without the necessity ol 
previous drilling. 
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Fig. 6. J. M.,aged 65 years, laborer, 
a, Right shoulder before operation, b, 
Normal left shoulder, c, Reduction 
apparently complete, d, Roentgeno- 
gram from a different angle shows re- 
duction is actually partial, although 
clinically satisfactory. 



Fig. 6d 


The hole in the clavicle is purposely made a bit 
larger than the screw so as to allow free play of 
the screw within the clavicle. In this way the 
scapula can be suspended without fixing it rigidly 
to the clavicle, and a certain degree of motion in 
all directions can be preserved in the acromio- 
clavicular joint. It is important that reduction of 
the acromioclavicular separation be maintained 
until the screw is actually in position. Failure to 
observe this precaution may result in a misplaced 
screw or pulling of the screw. Care must also be 
taken to have the screw penetrate both cortices 
of the coracoid process, to provide a strong grip 
on that bone. 

Fortunately, no important structures are en- 
dangered by this operation (Fig. 3). The axillary' 
vessels and the cords of the brachial plexus lie in 
an anterior plane deeply medial to the base of the 
coracoid process when the arm is at the side and 
are separated from the anterior surface of the 
subscapularis muscle by a considerable amount of 
fatty and areolar tissue. As the arm is elevated in 
the coronal plane, the vessels and nerves tend to 
approach the tip of the coracoid but are held for- 


ward from its base by the intervening subscapu- 
laris muscle and tendon. The transverse scapular 
vessels and the suprascapular nerve pass medial 
to the base of the coracoid process and so are well 
out of harm’s way'. The cephalic vein and deltoid 
artery lie in an anterior and superficial plane. If 
the screw, when properly' placed, should project 
through the undersurface of the coracoid process 
near its base, it will merely bury' itself in the 
fibers of the subscapularis. This has been proved 
by' repeated experiments on the cadaver, in which 
the screw has been introduced blindly' and its 
position checked by' subsequent dissection. 

No hemostasis is required and the wound is 
simply closed with 2 or 3 skin clips or sutures. 
The operation should be performed in a hospital 
where adequate facilities and assistance are avail- 
able, but the patient need not be admitted to the 
hospital and may' be allowed to go home soon after 
the operation is completed. No sling or other sup- 
port is necessary'; in my' opinion, it is contraindi- 
cated. Active use of the hand and arm is desired 
and should be encouraged from the start, but the 
patient must be warned against lifting or pulling 
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Fig 7 K M , aged 34 years, masseuse a, left. Preoperative roentgenogram shows 
failure of pressure dressing to maintain reduction b. Screw reduction successful 


foe at least 8 weeks. If the shoulder should ache 
or the arm become tired, prompt relief may be 
secured by resting the elbow on a pillow for a few 
moments. Frequent gentle exercises are pre- 
scribed, to be performed within pain limits The 
most useful of these are the arm swinging exercise 
of Codman and “crawling up the wall.” No 
passive exercises or manipulation should be done. 
Physiotherapy, consisting of baking or diathermy, 
may be employed if desired but it is not essential. 

The screwy is left in place indefinitely unless 
some indication arises for its removal " A brief 
report of 4 cases in w hich this method has been 
employed follows 


CASE RETORTS 

Case i P B , aged 74 years, slipped on (he stairs, 
grasped the rail with her left hand to save herself and fell 
to the floor, striking on the point of her right shoulder She 




Fig 8 a, above. Clavicle depressor b. Mere vit allium 
eoracodavicular screw 


experienced immediate severe pain in the right shoulder 
and total loss of use of the right upper extremity Pain in 
the shoulder and inability to get in a comfortable position 
in bed precluded sleep that night \\ hen first seen on the 
following day, the patient carried the right arm close to her 
side, with the flexed forearm supported by her left hand 
She was in obvious pain and this was greatly aggravated 
by the slightest motion of the right shoulder The outer 
end of the right clavicle projected well above the level of 
the acromion process of the scapula and there were acute 
tenderness and preternatural mobility of the actoimo- 
clavicular articulation. Diagnosis of acromioclavicular 
separation was confirmed by fluoroscopic and roentgen 
examination (1 lg 4) A sling was fitted and mild anal 
gesics prescribed 

This case was complicated by the presence of advanced 
hypertrophic osteoarthritis, most marked in the joints of 
the right hand and wrist, and by the fact that the patient 
was still convalescing from the effects of a right Colles 
fracture sustained only 3# months pnor to the present 
injury. Since the se\ ere shoulder pain persisted in spite cf 
the sung nnd the arthritis rapidly became worse because of 
it, it was felt that some form of internal support which 
would at once retie' e the pain and free the upper extremitv 
for motion within a reasonable range was demanded 
Accordingly, 4 days after injury repair was effected in the 
manner described 11 ithin 2 w eekj of operation the patient 
was able to feed and dress herself entirely without assist- 
ance From the time of operation there n as complete relief 
from acute pain, the only complaints were of a heaviness 
in the shoulder and a slight ache when the arm became 
overtired from too much use These minor sjmptoms dis- 
appeared after the first 10 days The arthritis in hand and 
wrist immediately improved 

Two months after operation this patient fell downstairs 
again, this lime without serious injury Check up roent- 
genograms show ed that the screw vv as pulled about }i inch 
New bone formation was visible along the sides cd the 
screw and over its head Function was not impaired and 
no pain was experienced At 4 months this patient still 
has normal use of her shoulder without symptoms Roent- 
genograms (Tig 4) show an increase in bone formation 
about the screw 

Case 2 M B, aged 73 years, fell from a chair and 
sustained a complete left acromioclavicular separation with 
disruption of the coracoclavicutar ligament (tig s) Oper- 
ation was performed in the manner described the evening 
of the day of injury and the patient went home the next 
morning No sling or support of any kind was worn and 
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the patient was instructed to use the arm as much as 
possible, within reason. The severe pain was immediately 
and completely relieved by the operation. At io days this 
patient did up her own hair and dressed herself, even to 
hat and overcoat, without assistance. 

At 3 weeks, while doing heavy lifting, the patient pulled 
the screw and partial redislocation resulted. At a subse- 
quent operation the screw was replaced. Satisfactory, 
although not complete, reduction was secured. It is now 7 
weeks since the original operation. Position of the bones 
has been maintained by the screw and she is regaining 
shoulder function but it is still too early to give a final 
result in this case. 

Case 3. J. M., aged 63 years, a heavy muscled laborer, 
was seen in consultation 3 days after a fall which resulted 
in a complete right acromioclavicular separation. A well 
applied Velpeau dressing, wom during this interval, had 
failed to maintain reduction of the dislocation. At oper- 
ation great difficulty was encountered in replacing the 
clavicle in its proper relation to the acromion. It was 
secured with a vitallium screw in a partially reduced posi- 
tion (pig. 6). Again, no sling or support was wom. He was 
able to feed and dress himself the day following operation. 
Within 1 week he had recovered full motion of the arm in 
all directions. This lie has maintained up to the present 
(6 weeks) but he has not yet been allowed to do any heavy 
work. 

Case 4. A. M., aged 34 years, a masseuse, fell from a 
stool and suffered a complete left acromioclavicular sepa- 
ration. Following failure of a pressure dressing to maintain 
reduction (Fig. 7a), repair was effected with a vitallium 
screw (Fig. 7b), 2 days after injury. Complete active 
motion of the arm in all directions was possible immedi- 
ately at the conclusion of the operation. As a matter of 
fact her motion was so vigorous that she bent the screw 
slightly. When seen in the office next day the patient took 
off and put on her hat, overcoat, and sweater without aid 
and with no pain or limitation of motion. It is now 5 weeks 
since her operation. Perfect reduction and function have 
been maintained but she will not be permitted to resume 
heavy work for another 2 or 3 weeks. 

As a result of the difficulty experienced in Case 
3 in reducing the dislocated clavicle and main- 
taining it in its proper relation to the acromion 
while the holes were drilled and the screw inserted, 
I have devised a clavicle depressor (Fig. 8a). 
With this instrument the tip of the clavicle can 
easily be moved downward, forward, and medially 
and held in position by an assistant without his 
hands encroaching upon the operative field. 

While the screw used in these cases has been 
successful, it is not ideal in that its head is too 
small, its thread too fine and closely spaced, and 
its shaft too thin. A special screw with a broader 
u r a flan S ed ^ rea< ^> an d a slightly' heavier 
shaft has therefore been designed and is now 
available (Fig. 8b) . This provides a better bearing 
surface on the clavicle as well as a much stronger 
gnp in the coracoid. The head of this screw is not 
only' slotted for the ordinary' screw' driver but is 
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recessed for use with the patented Phillips screw 
driver which will not slip out. The screw head is 
slightly beveled and has a diameter of "/16 inch. 
Although the flanged threads of this new screw 
have a maximum diameter of inch, the screw 
can easily be inserted through a 3 /,g inch hole in 
the clavicle due to wide spacing of the threads. 
The shaft is -73 2 of an inch thick and i }4 inches in 
length. These measurements were decided upon 
as the result of careful experimental work on the 
cadaver. 

It is surprising how active and ambitious all 
these patients have been immediately’ following 
the repair. It is difficult to make them realize 
that they have sustained a serious injury' and 
that they must wait 6 to S weeks for scar tissue 
to reinforce the screw before they' attempt any' 
strenuous activity. Since the screw was pulled in 
Case e, necessitating a second operation, I have 
advised against lifting or pulling for at least 6 
weeks after operation. This precaution should 
be observed, I believe, even when the new screw 
with flanged threads is used, to prevent the 
threads from pulling through the bone. While the 
screw itself has been thoroughly tested in the 
laboratory' and found to have a tensile strength of 
well over 300 pounds upon direct pull, it must be 
remembered that support really depends upon 
the strength of the cortical bone until such time 
as that is reinforced by healing of the ligaments. 

SUMMARY 

A new method is presented for the repair of 
acromioclavicular separation, when there is a dis- 
ruption of the coracoclavicular ligament. This 
consists of suspending the scapula from the 
clavicle by a single vitallium screw inserted under 
local anesthesia, an operation which does not 
require the patient to be hospitalized. Pain is 
immediately relieved and function quickly re- 
stored since no immobilization or support of the 
arm is required. This procedure is simple, safe, 
inexpensive, and immediately' effective. Since it 
is a relatively minor operation, morbidity and 
mortality are practically' eliminated, even in 
elderly patients, and convalescence is greatly 
shortened. 
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A TEST FOR MEDIAN NERVE FUNCTION 

ROBERT WARTENBERG, M.D., San Francisco, California 


E SIONS °f the median nerve are compara- marily responsible for opposition of the thumb. 
Uvely common. According to various Second, the thenar muscles, which participate iii 
statistics, during the first World War the opposition usually innervated by the median 
they ranked next to, or even surpassed, nerve, may be innervated to a varj ing degree by 
in frequency those of the radial or radial and ulnar the ulnar nerve. The compensation by other 
ner\ es. Among the lesions of the median nerve , muscles and the innervation of the median muscles 
those affecting the nerve at the wrist or in the by the ulnar nerve explain why in a lesion of the 
palm of the hand are especially common. Here the median nen e at the wrist the opposition of the 
median nerve is affected most often directly by thumb can be performed remarkably well even if 
incisions from contact with broken glass or from the nerve is completely severed. Third, it is 
suicidal attempts, by falls upon the hand, by frac- sometimes difficult to determine whether there is 
tures of the lower end of the radius, and the like, real opposition (rotation of the thumb around its 
Also the professional handling of tools that exert own axis) so that the tip of the thumb meets the 
pressure on the palm or upon the wrist may tip of the little finger or whether there is "pseudo- 
aflcct the median nerve. Lesions of the median opposition” in which the thumb meets the radial 
nerve located higher up are easy to diagnose since side of the end phalanx of the little finger. In 
here the flexors of the fingers and of the hand are median nerve lesions at the wrist in which the 
involved and the vasomotor trophic dianges are flexor pollicis longus is preserved, this muscle to- 
someti'mes very marked. If the nerve is damaged gether with the adductors of the thumb (inner- 
at the wrist, the motor changes affect only the vated by the ulnar nerve) functions largely in real 
muscles of the thenar eminence supplied by opposition. Therefore, itwouldappcaraprimmore 
the median nerve. As the neurological picture may advisable in testing the thenar muscles innervated 
be confused by tendon injuries, the diagnosis of by the median nerve to rely on their function as 
median ner\e lesions at the wrist and recognition abductors of the thumb. The ulnar ncr\e does 
of their course are at times difficult. not participate in the abduction of the thumb 

In this article a simple test for median nerve The radial nerve may but it rarely suffers injury 
palsy will be described that is equally applicable together with the median nerve, 
to median nerve lesions at the wrist and to those This abductor function of the median nme is 
higher up, but it is more appropriate for the too often ignored in textbooks and in monographs 
diagnosis of the former. Theonly reference to this on nerve injuries Tor example, impairment of 
test I was able to find in the literature is that in the abduction of the thumb as a sign of a median 
the work of Pitres and Testut . 1 The test is so self- nerve lesion is not even mentioned in the textbook 
evident and simple that it may 3 lso have been of Bing or in the monographs of Tinel or Stookej. 
described elsewhere; yet it is so useful that it de- Our test for a median nerve lesion is performed 
serves detailed description and renewed emphasis, as follows: The patient is asked to stretch the 
If the median nerve is damaged at the wrist, the thumbs of both hands as much as possible, keep- 
muscles affected are the opponens pollicis, the ing them on a plane with the palm while the other 
abductor pollicis brevis, and the superficial head fingers remain adducted. He then is instructed to 
of the flexor pollicis brevis. The cardinal function lift his hands in front of him, as in the position of 
of these median muscles is the opposition and ab- Oriental prajer, the palms facing the examiner 
duction of the thumb. In testing the function of (rig. i). In this position the radial tips of the 
the median nerve, wc are accustomed to examine indices touch each other at a horizontal level; so 
first of all the opposition of the thumb, but the do likewise the tips of both thumbs if there is no 
following circumstances may detract from the lesion of the median nerve. If, however, a median 
value of this test in lesions at the wrist. Tirst, the nene lesion is present, the tip of the thumb of 
flexor pollicis longus and the adductor pollicis, to the affected side does not extend horizontally to 
some degree, may substitute for the muscles pri- the tip of the other thumb but instead touches the 
inner ulnar aspect of the healthy thumb proximal 
From to the tip. The more severe the median nene 

1 ‘Lt*nCT<« i en tchrmw, p ran* Dom, 1915 pals} is, the more proximally the tip of the afTceted 
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x and s, M nil. in nerve test. Median paralysis on healthy side. The more severe the lesion of the median 
patient’s left fide. The thumb is held higher than uti the nerve, the higher the position of thumb, and vice versa. 

thumb touches the healthy thumb. A subsiding est involvement of the muscles innervated by the 
median nerve palsv is characterized by the ability median nerve. In 3 recently observed cases of 
of the patient to reach more nearly the tip of the atrophy of the ulnar muscles, a concomitant in- 
healthy thumb with the tip of the affected one. volvcmcnt of the median muscles could be clearly 
One of my patients %vho had occupational pressure demonstrated by this test. Of course, such a 

neuritis of the right median nerve discovered this finding leads the diagnosis in quite a different 

for himself, and at succeeding monthly visits direction. The 3 cases mentioned proved to be of 
showed me triumphantly how he could more and the muscular atrophic type and not ulnar nerve 

more nearly reach the tip of the healthy thumb paralysis as they seemed to be at first glance, 

with the tip of the affected one. In median nerve lesions that have been cured by 

Another technique of this test is as follows: The operation or by conservative treatment, the 
patient brings bis inner fingertips together in a atrophy of the thenar eminence may persist for a' 
rooflike position at such an angle that the tips of long time even after the function of the muscles 
the thumbs maximally abducted at right angles to has become normal. In evaluation of such cases 
the palms can touch. If median palsy is present, the persistent atrophy may be deceptive because 
thetipof thethumbon the affected side is horizon- it is muscular function that is most important, 
tally higher due to deficient abduction (Fig. 2). The value of the test described lies in the fact that 
This modification is a nearly specific test for it is a test of function of the muscles supplied by 
affections of the median nerve since abduction of the median nerve. If it is negative, functional 
the thumb is the domain of this nerve. The radial recovery is proved despite persistence of some 
nerve co-operates in the abduction of the thumb atrophy. This functional restoration can then be 
through the abductor pollicis longus muscle, but a confirmed by other tests which show a normal 
simultaneous involvement of the median and function of median nerve long before the thenar 
radial nerves is unusual. The ulnar nerve is much eminence acquires its normal round appearance, 
less Hkely to participate in abduction than in op- The defective abduction of the thumb in me- 
positiom Some deny that the abductor pollicis dian nerve palsy that constitutes the basis for this 
brevismightever be innervated by theulnarnervc. test is not easily and clearly evident in the cus- 
. by this test, which is easy to perform and to tomary examination of a patient with median 
interpret, the slightest degree of median nerve nerve palsy or by observation of the patient’s use 
weakness can be discovered. It is, furthermore, of his hands, fingers, or thumbs. Particularly in 
not only a qualitative but also to a certain extent mild cases, this defective abduction is discernible 
a quantitative test. It is a good test by which to only by this test in which the patient is made to 
unmask the malingerer, and an appropriate test abduct ad maximum his thumb. If the test is 
tor demonstration in neurological teaching. _ negative, i.e., if the tips of the fully abducted 
Ihe test proved to be of particular value in thumbs meet at the same horizontal level, it may 
cases of palsy of the ulnar muscles in which it is of be concluded that no lesion of median nerve ex- 
paramount importance to rule out even the slight- ists, or that complete recovery has ocurred. 
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DETERMINATION OF PYLORIC PATENCY FOLLOWING THE 
FREDET-RAMMSTEDT OPERATION FOR CONGENITAL 
HYPERTROPHIC PYLORIC STENOSIS 


SAMUEL McLANAHAN, M.D., F.A.C S , Baltimore, Maryland 


T HE Fredet-Rammstedt operation for 
congenital hypertrophic pyloric stenosis 
hasp roved itself one of the most successful 
procedures in the realm of surgical prac- 
tice. Donovan’s report 1 of 350 consecutive op- 
erative cases with one death is evidence of this 
statement. While many infants are operated upon 
annually by men who do this operation fre- 
quently, still more are probably operated upon 
by those who do the operation only occasionally. 
The problem which confronts the occasional op- 
erator, as he carries out the technical steps of 
separating the pyloric musculature, is whether he 
has actually accomplished relief of the obstruc- 
tion. He wonders whether he has divided the 
muscles far enough, he wonders whether the 
pyloric canal is actually large enough. 

Some years ago, as an assistant, I was inter- 
ested in an infant upon whom the Fredet- 
Rammstedt procedure was carried out. Follow- 
ing operation, it was evident as time passed that 
the obstruction had not been sufficiently relieved 
because the child was still vomiting. Operation 
was again decided upon and a gastroenterostomy 
was contemplated. However, when the pylorus 
was again exposed it was found that the muscles 
could be separated still further and that the first 
operation had probably been an incomplete one. 
In order to avoid such an outcome, in subsequent 
cases Dr William A Tisher suggested making a 
small incision on the anterior wall of the stomach 
through which a curved Kelly clamp could be 
introduced into the pylorus. The jaws of the 
clamp while in the pyloric canal could be gently 
spread, giving assurance to the operator that 
sufficient space was present within the pyloric 
canal. This maneuver was carried out in a num- 
ber of cases and worked satisfactorily, especially 
in convincing the operator that he had attained 
his original purpose of relieving the pyloric 
stenosis 

In order to avoid making an incision into the 
stomach and yet attain the same objective, 

1 nn-ov.n E T Conjwniial HypcrtropSK PytoncSlenosi*. Practice of 
Suriw,by iTvls Vo? b <*»p 7 P ! HaRcrstown, Hd Vf t ?nw 
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namely, assurance that the py lorus was patent, 
it occurred to me that the tip of a catheter which 
had already been introduced into the stomach 
through the nose or mouth could be passed 
through the pyloric outlet. This principle has 
been employed in a number o! cases with very 
satisfactory results. As a routine, a No 10 or ja 
French catheter is passed into the stomach 
through the nose following the anesthetization of 
the infant with ether. This is done in order to 
insure an empty stomach and to avoid aspiration 
of gastric contents on the part of the child. lVhen 
the separation of the pyloric musculature is com- 
pleted by the usual method of blunt dissection, 
the operator identifies the catheter by palpating 
with his thumb and forefinger through the walls 
of the stomach (Fig. i). Manipulation of the 
tube by the anesthesist will often assist him in 
finding and directing it. When he secures the 
catheter in his fingers, the catheter of course 1} mg 
within the lumen of the stomach and the fingers 
outside, he passes the tip toward the py lorus The 
pylorus meanwhile is held with the fingers of the 
left hand and with the right hand the tip is 
directed into and through the pyloric canal. If i 
the tip passes through into the duodenum, the/ 
operator can be assured that the pylorus is patent./ 
The catheter can then be partially or completely! 
withdrawn from the stomach depending upon thil 
desires of the operator. In a few instances sojt.‘ 
difficulty was experienced in finding and manip 1 
ulating the tube, but usually this was accom- 
plished with ease. 

The objection may be raised that this procedure 
is wholly unnecessary because so many successful 
cases have been reported without it. The answer 
to this objection is that the method gives the 
operator assurance that he has gained his ob- 
jective, an assurance which he can scarcely’ have 
in any other way If the catheter fails to pass, he 
can proceed at once to bring about a wider sepa- 
ration of the muscles thereby allowing more space 
through which the catheter may' then be passed 
In using this method there has been no evidence 
of danger, and the soft catheter can hardly be 
expected to tear the overlying mucosa Its tip 
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Method nf catheter ihrmigh pyloric canal to determine its patency 

Wltniine liic Fmlct-Rnmmstcdt procedure. 


can readilv be seen as it passes, outlined by the 
mucous membrane. There has never been any 
suggestion of damage. The method proved espe- 
cially helpful in a cases in which the duodenum 
had been inadvertently opened at the distal end 
of the pyloric wound. This accident which hap- 
pens occasionally is readily remedied by closing 
the serosa with fine sutures of silh at. the point 
where minute gas bubbles are seen to emerge. In 
order to be certain that the closure had not caused 
constriction, the catheter was passed into the 


duodenum in each of these cases. This was evi- 
dence enough to convince me that the lumen 
was still sufficient. 

This procedure lias been used to supplement 
the Fredcl-Rammstcdl operation in 8 patients 
operated upon cither by the resident surgeons or 
myself at the Union Memorial Hospital during 
the past years. All of the infants have done 
well and the maneuver suggested here has been 
considered to be of definite value in the satisfac- 
torv completion of the operation. 
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USE OF RIBBON GUT IN UTERINE SUSPENSIONS 

DANIEL CHANIS, Jr., M.B., Ch.B. (Edin.), Panama, Panama 


R ETRODISPLACEMENT of the uterus 
is a condition so frequently submitted 
to surgical intervention, and one for 
which there are so man} r methods of 
correction, that the surgeon often finds himself 
confronted with the problem of deciding which is 
the best technique to follow. 

Recent considerations of the problem of uterine 
displacements have impressed gynecologists with 
the importance of judging each case upon its mer- 

From the Urological Service, Santo Tomas Hospital, Panama. 


its rather than adhering, routinely, to a particular 
operative technique. As Crossen aptly remarks: 
“Most of the symptoms in retrodisplacements are 
due to complicated conditions. These complica- 
tions must be recognized and treated if the symp- 
toms are to be relieved. The complications deter- 
mine to a very r large extent the method of treat- 
ment to be employed for the displacement.” 

In those cases of retrodisplacement in which a 
future pregnancy is possible and the adnexa of 
both sides are intact and the tissues freely mov- 



Fig. 3. The round ligaments having been drawn through the broad ligaments, a rib- 
bon-gut suture is drawn through one round ligament, carried through the tunnel, and 
then through the round ligament on the opposite side. 
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With a sharp knife, a tunnel is made on the 
posterior aspect of the fundus uteri. The round 
ligaments having been drawn through the broad 
ligaments, one is transfixed by the ribbon gut, 
which is carried through the tunnel to the oppo- 
site round ligament and tied (Fig. 3). An extra 
suture of ribbon gut is placed so as to transfix the 
round ligaments and the peritoneal covering of 
the uterus overlying the tunnel (Fig. 4). 

RESULTS 

It is too early to draw definite conclusions re- 
garding the real value of this technique in main- 


taining the uterus in position, especially after sub- 
sequent pregnancies; but it is hoped, and be- 
lieved, that better results can be expected from 
the use of ribbon gut than have been obtained by 
the employment of other suture material. 
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THE EFFECT OF DISTENTION UPON WHOLE FLOOD 
' . SPECIFIC GRAVITY AND WHOLE BLOOD POTASSIUM 


s wiiht. «. cmi.ns. M.n , and john scunnr.R, m.d , f a c.s., 

New York, New York 


T ill', importance of the rile placed by 
distention as a factor in the morbidity 
and mortality of acute intestinal ob- 
struction has recently become increas- 
ingly appreciated by both clinical and experimen- 
tal workers. It is a recognized surgical principle 
today, that in small intestinal obstruction, decom- 
pression of bowel lumen proximal to the site of 
obstruction, together with a restoration of fluid 
nitrogen and electrolyte balance, is of the greatest 
Importance. 

in a recent review Leigh, Nelson and Swenson 
were able to show that with the use of the Miller- 
Abbott tube as an adjunct to surgery of small 
intestinal obstructions, a mortality of 5.9 per cent 
was obtained in 68 cases in which the tube was 
emplo>cd, as opposed to previous mortality fig- 
ures from the same hospital ranging from 66 6 per 
cent (1916-1919) to jj.6 per cent (t93J-i93$). 

In the voluminous work upon experimental 
intestinal obstruction, the nMe of distention has 
received significant comment only during the past 
dreadc. Cooper in a comprehensive review of the 
literature, does not bring up the question of dis- 
tention per se, although he raises 40 pertinent 
questions in regard to intestinal obstruction. 

Herrin and Meek jiomt out that while in 1933 
“a toxemia is still generally regarded as the cau«e 
of all sjmptomx, a small group has dissented from 
this view and presented experimental evidence to 
show that death from high intestinal obstruction 
is probably due to non-toxic factors such as dehy- 
dration, decrease in blood \ olume, loss of electro- 
des, loss of something specific in the gastro- 
intestinal secretions or alkalosis." 

Working With Thirv and Thiry- Vella fistulous 
loops of the upper jejunum in dogs, they found 
that “constant distention of the loops with from 
50 to 80 millimeters of mercury results in malaise, 
loss of appetite, excessive secretion from the 
loops, desiccation and dechlorination of tissues, 
decreased blood and plasma volumes, increased 
hemoglobin content, moderately increased alkali 
reserve, high nonprotem nitrogen and greath 
decreased blood chloride ” 

From the Surgical Pilhoiogy Ubor*tof>- of ihc CoBrgr of 
I'hyiicbin »n4 Surgeons, Columbia Umvervt)’ 


They felt that the initialing cause of the whole 
train of symptoms might be the distention of an 
intestinal segment, and that the Joss of chloride 
was the most serious sequela. 

Tavlor, Weld, and Harrison stated that “if dis- 
tention is the primary cause of the sequence of 
events seen in obstruction, then distention alone 
should produce the same results as an actual 
mechanical obstruction.’’ With this hypothesis, 
the) utilized a distensible balloon fashioned 
around a noncollapsible rubber tube, so that the 
continuity of the lumen through the distended 
loop was not eliminated. They found that “most 
of the animals in which the pressure emplojed 
was around joo millimeters of mercury died 
within 34 hours with the usual svmptoms and 
postmortem findings of acute obstruction.” They 
observed a close relationship betw ten the sev entv 
of symptoms and the degree of distention. The) 
found that in animals w hich died within 40 hours 
there was no significant fall in chfonde. 

They concluded that “distention of the bowel 
wall is the important factor in the production of 
the sjmptoms of experimental intestinal obstruc- 
tion” and suggested that reflex disturbances 
effected b\ afferent nerve stimulation were pos- 
sibly the significant factor in the train of events. 

line, Ro«onfeld and Gendel, eraplovmg the 
entire ligated small intestine of the eat, to which 
the extrinsic nerve supply had been eliminated, 
found that the survival time of the animals was 
inverse)) proportioned to the level of pressure in 
the lumen of the bowel, and that such exclusion of 
the extrinsic nerve supply did not alter the 
survival time 

Gendel and Tine, emplo) ing the entire small 
intestine of the dog, found that obstructed dogs 
which were distended, died more rapidly than 
simply obstructed dogs, and found that distention 
of the intestine had a deleterious effect on the 
general circulation In distended, obstructed dogs 
they found an earlv and progressive loss in plasma 
volume from 36 4 per cent in 4 to 6 hours to 55 
jier cent in 24 hours In this paper as m others 
thev point out that distention per te does not 
effect a significant loss of fluid into the lumen of 
the gut 
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llmeters mercury. 


The work cited is in accord with the history 
that distention greatly aggravates and accelerates, 
if it is not per se, the lethal factor in intestinal 
obstruction. The modus operandi is not clear. 
Taylor, Weld, and Harrison did not find chloride 
loss an early phenomenon. Fine, Rosenfeld, and 
Gendel found that denervated intestine behaved 
as did the innervated bowel. Gendel and l‘ j ne 
found a significant loss of plasma volume in is- 
tended obstructed intestines in dogs. 

Scudder, Zwemer, and Truszowski (7) ob- 
structed the lumen of the intestine of the cat, 
with tape, at various levels, and followed the con- 
dition of the animal to its lethal termination, with 



frequent determinations of whole blood potassium 
and whole blood specific gravity. They found a 
fluctuating rise in blood potassium to lethal levels, 
which was preceded by a rise in the blood density. 

Many workers have pointed out the analogy in 
symptoms and signs in such critical conditions as 
adrenal insufficiency, shock, intestinal obstruc- 
tion, intestinal fistulas. Scudder (6) has reported 
blood studies in these conditions and has pointed 
out the value of determinations of blood density 
as of value in the guide to therapy. 



Chart 2. Cat 23. Distention— obstruction without 
strangulation; pressure, 30 millimeters mercury. 


Chart 3. Cat 24. Obstruction — distention without 
strangulation; pressure, 30 millimeters mercury. 
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Chart 4 Cat 21 Distention— obstruction w ith strangu- 
lation, pressure, 44 millimeters mercury 


In the following experiment the distending 
pressure was interrupted after \arying intervals 
and concomitant values of whole blood specific 
gravity and whole blood potassium were recorded. 
An evaluation of the method of potassium deter- 
mination with the reservations necessary to its 
use is discussed by Scudder (6) 

Preliminary experiments were carried out on 17 
cats to ascertain an effcctiv e means of introducing 
a Miiler-Abbott tube into the lumen of the intes- 
tine of the cat, to ascertain the most effective 
distending pressure, which could be used in the 
balloon, without compromising the btood supply 
of the wall with subsequent necrosis and perfora- 
tion, and in determining the effects of this type of 
distention-obstruction on the bowel of cats 
METHOD 

The distending medium used was a 16 centi- 
meter condom rubber balloon attached to a No. 14 
double lumen rubber tube, similar to the Miller- 
Abbott (1934) tube The balloon was introduced 
through a small opening in the stomach to the 
desired level in the duodenum, below the ampulla 
of Vater, the stomach and abdominal wounds 
were closed around the tube, and the cat was 
allowed to recover from the ether anesthesia 


It is appreciated that when such a balloon is 
distended, there is associated obstruction of the 
lumen of the intestine. The obvious advantage of 
the method lies in the facility w ith which the dis- 
tending pressure may be released, without a sec- 
ond laparotomy. 

The cats were fasted for a preliminary 24 hours, 
«=o that the small intestine was empty and col- 
lapsed. Blood samples were taken from the ear 
for simultaneous whole blood specific gravity and 
w hole blood potassium determinations, and argenti 
cobaltonitrite method u'ed for potassium (6). 

Blood was taken before anesthesia, 24 hours 
after distention, 1 hour after release of distention, 
and 24 hours after release of distention. 

When the animal was wide awake after the 
cessation of ether anesthesia, the balloon was 
inflated to a pressure of 30 millimeters of mercury. 
This was accomplished by displacing air from a 
bottle by the induction or water via a tube from 
another bottle raised to the height requisite (39 
cm.) to register 30 millimeters of mercury pres'ure 
on an attached manometer. By using leak proof 
tested apparatus, the maximum drop in pressure 
during the duration of the experiments was 1 
centimeter of water lev el. 

The distending pressure was then employed for 
24 hours, second readings taken, and the pressure 
released. After one hour a third set of readings 
was obtained, and 24 hours later a fourth set 

The cats under these conditions suffered the 
effects of distention and obstruction as witnessed 
by their appearance of malaise and discomfort, 
and by the vomiting of bile-stained duodenal con- 
tents. They were given no water nor parenteral 
fluid during this time. 

Charts 1, 2, 3 illustrate the changes in the val- 
ues of blood potassium and whole blood specific 
gravity which accompanied distention of the 
lumen of the duodenum of the cat by the method 
described. The distending pressure was main- 
tained for 24 hours, and then released In the 1 * 
instances, at the end of 24 hours of distention 
there was a marked elevation of whole bio 
potassium and a similar marked rise in the wno e 
blood specific gravity. An hour after the release 
of the distending pressure there was an app 
ciable fall of whole blood potassium toward toe 
base level, and a subsequent fall m whole 
specific gravity. At autopsy, when the an® 3 * 
were killed, no compromised loops of bo* 
found. . . .... in 

Charts 4 and 5 show the changes in twom* 

which the distending pressure was hig > 
millimeters of mercury, and in which the P 
was maintained for 48 hours. At the 




< Kit I f ‘ l 

jJ;ffr v..v» an rWation in whole blood 
K't.vdum and a marked t*V\ation of whole blood 
iiwfit itmvity. An luuir following release of the 
|»re**ure there' ’v;,n instead of a fall of these value? 
(Chari 4) a striking rbe, as shown. The animal 
'lied i>< hour.? after the release of pressure and a 
Pngrenous loop of duodenum «■» found. 

Chart 5 shows the same rise in potassium alter 
5 hour and a transient drop in whole blood specific 
Paviiy. The iuh-eqiu-nl rise- at the end of 


not 

hours is shown. The animal died at 72 hours and 
a gangrenous loo]) of duodenum was found. 

Cliari 6 illustrate? the values in a cat in which 
the balloon was introduced but not inflated. 

CONCLUSIONS 

Following 24 hours of distention of the duode- 
num of the cat there is an elevation of peripheral 
whole blood potassium and whole blood specific 
gravity. 
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One bour following release of the distending 
pressure, there is a fall in whole blood potassium 
and at the end of 24 hours following release of 
distention there is a continued fall in potassium 
and a fall in whole blood specific gravity. These 
values are recorded in animals without fluids. 

Following 48 hours of distention with a higher 
pressure there is an observable rise in both of 
these values. 

Following the release of the distending pressure 
for such a time, the combination of which is suffi- 
cient to produce a gangrenous loop, the values 
abruptly rise to the lethal termination. 

In the first instance, i e., in distention of short 
duration without compromise of bowel, the proc- 
ess is reversible; in the second, i e., the longer 
period of distention with compromise of bowel, 


the release of the distending pressure is accom- 
panied by an increase in the hemoconcentration 
and rise in potassium. 

REFERENCES 

1 Coorwt, H S F. Arch Surg, 1928, 17.918-967 
1 Five, J , Rosenfeld, L , and Gevdel, S Ann Surg , 
1939, no 411-416 

3. Gekdel, S , and Five, J. Ann Surg , 1939, no 25-36 

4 Herriv, R C., and Meek, YV J Arch Int Med , 

r«3. Si 151-168 

5 Leigh, O C , Jr., Nelsov, J A , and Swevsov, P C 

Ann Surg, 1940, ill' 186-jn 

6 Scudder, J Shock 1 Blood Studies as a Guide to 

Therapy. Philadelphia, Montreal, London J B 
Lippincott Co , 1940 

7 Scudder, J , Zwesier, R L , and TruszOwski, R 

Surgery, 1937, 1.486 

8 Taylor, N. B , Weld, C B , and Harrison, G K 

Canadian M. Ass J , 1933, 19 227-136 




83(3 


SURGERY, GYNECOLOGY AND OBSTETRICS 


ant method of administering concentrated 
bile or purified bile salt is more effective, since 
adequate concentrations of bile salts arc as- 
sured. It is usual for patients with severe dis- 
ease of the extrahepatic biliary tract to have a 
deficiency of bile salt in the bile, and it is wise 
to supplement this. In addition, the added 
choleresis resulting tends to aid in flushing out 
the common duct and decreases the amount 
of sediment found. 

Title salt or whole bile administered to pa- 
tients with gall stones is palliative treatment 
and cannot be relied upon for permanent re- 
lief. As an adjunct to surgery > bile therapy is 
important before operation to help in restor- 
ing or maintaining an adequate prothrombin 
level and in adding to the comfort of the pa- 
tient. After operation, restoration of bile salt 
in the patient’s own bile by the administra- 
tion of bile from animals affords a physiologi- 
cal means of restoring to normal the disturbed 
digestive processes resulting from deficiency 
in the patient's own bile. 

Charles G. Johnston 

BLOOD PLASMA PROTEINS 

P OINTS of view relative to plasma pro- 
teins have been changing rapidly dur- 
ing the past io years. It is fair to say 
that 20 years ago physicians looked upon the 
plasma proteins as inert materials having to 
do with osmotic pressure but not concerned 
with the internal protein metabolism of the 
Ijody. Many believed that they could be re- 
placed adequately by inert materials such as 
gums, for example, acacia. 

Experimental work has brought many facts 
to light which indicate that the physician 
must know- more about plasma proteins Their 
importance in the next few years will probabK 
Increase rather than diminish and their stud) 
will be of corresponding interest to surgeons 


and physicians Much research work with 
animals and careful study of clinical cases are 
being published, and this trend undoubtedly 
will increase. 

It is our belief that the plasma proteins take 
an active part in the internal protein metabo- 
lism of the body, that they are built uprapidly, 
used in the body economy freely, and serve to 
supply practically all of the pTOtein require- 
ments of the cells of the body. Evidence is at 
hand to show that a healthy dog can produce 
a maximum of about i gram of plasma protein 
per kilogram bod)’ weight per day, and it is 
probable that the human being under favor- 
able circumstances can do something of the 
same order. This means that a io kilogram 
dog can produce io grams of new plasma pro- 
tein a day, which amounts to about a third of 
his circulating plasma protein, a turn-over, 
let us say, of 30 per cent being a distinct 
possibility. 

A dog may be maintained in nitrogen equi- 
librium, weight equilibrium, and in health by 
injecting protein in suitable amounts as dog 
plasma while feeding only fat, carbohydrate, 
salts and accessories. This plasma protein 
given by vein obviously supplies all the re- 
quirements of the healthy animal over periods 
of many weeks. If this can be done in such an 
emergency', it probably is done more or less 
continuously in health. It seems likely that 
this plasma protein supplies the protein re- 
quirements of the various cells of the body, 
organs, muscle, and interstitial tissue. Many 
of the plasma proteins arc beliexed to be 
formed in the liver, although a few of the 
globulins undoubtedly are formed outside of 
the liver. The liver, therefore, is the great fac- 
tory which produces this actively metabolized 
protein for use throughout the body. 

There are many occasions when use of 
plasma protein concerns the surgeon and 
physician. Any form of hypoproteinemia ma> 
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A BRITISH text A Pratical Manual of Diseases 
of the Chest 1 first appearing in 1935, is now in 
its second (194O edition. The material has been 
extensively revised and the chapter bibliographies 
contain many recent references. 

This treatise reports in a practical, didactic fashion 
both the medical and surgical aspects of most of the 
chest disease problems encountered. 

_ The introductory 4 chapters of the volume con- 
sider a fundamental study of the anatomy, physi- 
ology, radiology and physical diagnosis related to 
, the respiratory system. The 3 a remaining chapters 
are devoted to a clinical review of most of the com- 
mon and rare chest diseases. These are included in 
groups divided by clinico-anatomical regions as 
follows: diseases of the upper respiratory tract- 
nasopharyngitis, laryngitis: diseases of the lower 
respiratory tract— bronchitis, bronchiectasis, foreign 
bodies: asthma; pleural diseases; diseases of the 
lung— collapse, emphysema, pneumonia— 37 pages; 
tuberculosis— 124 pages; intrathoracic suppuration; 
new growths; and miscellaneous— differential diag- 
nosis, mediastinal disease, oxygen therapy, prescrip- 
tion formulary. 

The presentations are well illustrated by numer- 
ous dear x-ray reproductions, charts, photomicro- 
graphs, and drawings; there are about 100 such. 
Sixty-two well chosen case histories from the files 
of the Brompton Hospital are cited to portray the 
practical clinical problems. 

As is to be expected in a volume by a single author, 
much more emphasis is placed on certain disease 
entities than others The author in writing of dis- 
eases with which he is less familiar has obtained the 
best opinion presented in available literature and 
presents his conclusions on these phases. 

The major respiratory disease problems are effi- 
ciently treated. This manual is a valuable asset to 
the library of the student of medicine, as a text for 
the undergraduate or a reference work for the busy 
practitioner. Eccxsi I» Wmsh. 

T HE comparatively brief book The Pharmacology 
of Anesthetic Drugs; A Syllabus for Students and 
Clinicians * by John Adriani presents by means of 
diagrams, schematic drawings and tables, a digest 
of the properties, actions, and techniques of admin- 
istration of the anesthetic agents, both for general 


anesthesia and local anesthesia, as well as of various 
auxiliary agents. The method of presentation is 
therefore not well suited to casual reading, but would 
probably be of value as a teaching manual in a course 
devoted to anesthetics. The title of the book might 
be interpreted by many clinicians to signify that it is 
primarily devoted to the basic and fundamental 
problems of anesthesia and anesthetic agents. This 
is not the case, as it is most concerned with the items 
of interest to the practicing anesthetist and surgeon. 
The method of presentation necessitates a rather 
dogmatic treatment, but the author has been as ju- 
dicious in this respect as the method would permit. 

Cast. A. Dracstedt 

T HE book of Samson Wright on Applied Phytiol- 
ogy * has represented an outstanding contribu- 
tion to texts in the field of physiology since the first 
edition. This seventh edition represents a marked 
improvement. So much new material has been added 
that practically every chapter has been enlarged and 
improved. Practically every advance made in physi- 
ology in recent years, of importance to the physi- 
cian and to the student of medicine, is Included. The 
book unquestionably exemplifies the importance of 
physiology in the practice of medicine and how the 
recognition of this fact has grown in recent years. 
The book is recommended to students and practi- 
tioners of medicine without reservation. 

A C. Xw. 

T HE third volume of the four-volume work on 
therapeutics edited by Blumer 4 with a number ol 
contributors has recently appeared. The material 
covered includes diseases due to fungi, metazoan and 
protozoan diseases, intoxications, diseases due_ to 
physical agents, treatment of edema, dehydration, 
acidosis and alkalosis, preoperative and postopera- 
tive treatment, treatment of diseases of the lower 
respiratory tract, treatment of diseases of the blood 
and lymph vessels, and treatment of heart disease. 

This volume continues to present m a stellar man- 
ner the basic underlying treatment In fact the work 
improves with each succeeding volume. As in pre- 
vious sections there is some duplication. For in- 
stance scorpion poisoning is described in two chap- 
ters, incidentally with disagreement as to the pro- 
duction of scorpion antivenin. 


New York. Oxford Unn 
*Ts% PaAVxxccxoGx 

pr»T3 *wd C lrncurl . 

md Baltimore. Md.- Quiet C. Tbomt», 




ided Springfield, Dl., *1 


■tmm Pbysioiocy By Suosoo Wrfgbt, M D , Fit CJ> jthed. 
New York Oxford Uwvenity Prcst, imj 

«r« TBrxxxinnco ox lyrta.KxiDniMU. Edited by George 
— umer, MX (Yele), MD » ith the tuntaoce of Albert J Sullirtn, 
D * oL 3 Kew York tad Condon D Applctoo-Century Co., Inc, 



REVIEWS OF NEW BOOKS 


889 


Contributors continue to be prominent specialists 
well qualified in the various fields. Particularly note- 
worthy are chapters by the senior author on intoxica- 
tions, treatment of diseases of the blood and lymph 
vessels by Wright, and treatment of heart disease 
and heart failure by Marvin. While titled The 
Therapeutics of Internal Diseases, this work is 
developing into an excellent treatise on medicine 
with special emphasis on treatment. 

James R. Miller. 

S INCE its first edition in 1915 First Aid in Emer- 
gencies 1 by Eldridge L. Eliason has enjoyed wide 
distribution. This 260 page, pocket-size book is de- 
signed for police, firemen, boy scouts, and many 
other lay groups. The tenth edition has been com- 
pletely revised and reset and illustrated with 126 
halftone and line drawings. Resetting has been 
typographically satisfactory but the revision has not 
rejuvenated an aging volume. For example, the 
author recommends the use of laudanum or lead 
water, or both, to laymen for such widely varying 
conditions as contusions, insect wounds, sprains, 
dislocations, fractures, corrosive acid poisoning, 
asthma, earache, and hives; and apparently does not 
realize that no layman is able to purchase laudanum 
legally within the United States since it is subject to 
the rules and regulations of the Narcotic Act. 

His recommendations in the treatment of disloca- 
tions by laymen are open to question. For example 
in the treatment of dislocation of the shoulder the 
directions state: “Send for a physician. If one is not 
obtainable, then you may try reduction.” Then he 
describes for the layman the hazardous technique 
used in the Hippocratic period of placing the foot in 
the axilla with progressive traction on the arm, and 

Tibst Aid in Emergencies. By Eldridge L. Eliason, A.B., M.D. 
F.A.C.S. ioth cd. Philadelphia, Montreal, and London: J. B 
Lippmcott Co., 3941. 


erroneously refers to Figure 30. At no point is there 
any caution of possible fracture-dislocation or dam- 
age to axillary vessels and nerves. Under dislocation 
of the elbow in describing the deformity and illus- 
trating it, the author states “Reduction is usually 
left to a physician” and then describes how it should 
be done showing a halftone illustration of a husky, 
shirt-sleeved individual reducing an elbow fracture 
across the knee after the method described by Sir 
Astley Cooper. 

In describing “carriage in supine position” the 
description states all three bearers kneel, each on 
one knee (the knee nearest the patient’s feet) and 
then shows two illustrations showing all three bear- 
ers kneeling on the knee nearest the patient’s head. 

An undesirable illustration shows the obsolete 
technique of elevation of a patient’s pelvis foi 
“emptying W'ater from the lungs." This technique 
has long been discontinued as it is inadequate and 
delays the beginning of revivification procedures. 

Under foreign bodies of the eye, among the direc- 
tions to laymen are, “If the particle is easily seen 
and a physician is not available, gentle attempts 
may be made to dislodge it with a sterile needle 
point. A drop of 1 per cent cocaine solution in the 
eye one minute before attempting removal helps.” 
These directions are for laymen. 

The woefully incomplete index which presumably 
would be used in emergency does have an entry' for 
botulism but no entry for food poisoning; no entry 
under bites: no entry under dog or dog bites— yet it 
does index Gila monster. There are many similar 
but perhaps minor criticisms that might be added. 

This handy volume, bound in a semiflexible water 
resistant cover, contains many' interesting descrip- 
tions and illustrations but could be recommended 
only to the highly critical reader and certainly' not to 
the average inexperienced novice who wishes to be 
helpful in an emergency. Felix Jansey. 
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